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Lens before implantation shown with proper orientation 


By conforming, not deforming. 


Bag Conformity and Centration. The two features of CILCO* cantilever loop 
single-piece IOLs that provide for better capsular fit. 


Their proprietary haptic designs allow these lenses to accommodate to the size 
of the capsular bag. This conformity can eliminate the unequal zonular stress and 
the capsular bag distortion that can occur with an exceptionally long haptic, or 
unforgiving haptic design. The ability to accommodate also decreases the likelihood 
of a haptic overextending the anterior capsular flap and displacing into the sulcus. l 


Our unique haptic designs result in uniform radial forces that automatically 
center the optic. These gentle forces of centration also restore the natural shape of th 
capsular bag. This is achieved by providing an effective 360 degrees of radial stretch 
And, this stretch helps to eliminate capsular wrinkles, a primary pathway for 
posterior capsule opacification. 


Manufactured from lathe-cut, high molecular weight PMMA, these lenses exhib 
superior memory. Thus, they preserve the angulation that minimizes the risk of 
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Lens after implantation viewed from behind the iris 
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iris chafing and pupillary block, as well as the haptic shape that maximizes centration. 


o learn more about keeping the capsule in shape, contact your Alcon Surgical 
CILCO*® Territory Manager, or call 1-800-654-6243, toll free. 


CILCO Single-piece PMMA 
Posterior Chamber Lenses 


Designed for a better capsular fit 
Alcon 


SURGICAL 


Alcon Surgical, Inc., 6201 South Freeway, Fort Worth, TX 76134, 1-800-654-6243. 
CILCO* is a registered trademark of Alcon Surgical, Inc. 
Caution: Investigational device limited by federal (USA) law to investigational use. 
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eeping accurate, up-to-the minute 
K patient records is all part of your job. 

Creating those records instantly is what 
Polaroid brings to the job. For patient files, 
referrals, patient education or publication, 
no one offers more imaging solutions than 
Polaroid. The images on the left were created 
in seconds using Polaroid instant films and 
imaging systems. They show just some of the 
many ways Polaroid can help you make medi- 
cal history in seconds. 


This abdominal ultrasound image show- 


ing a fetus (Fig. 1) was captured on Type 331 
AutoFilm, which does not require pulling, 
timing or peeling. Type 331 AutoFilm features 
excellent gray scale reproduction, and archival 
stability that far outlasts thermal prints. This 
image was made with the Aspect black and 
white video image recorder. Instant color 
prints and 35mm slides can be made with 

the Polaroid FreezeFrame Medical Video 

Image Recorder. 


The hemangioma slide (Fig. 2) was made 
on PolaChrome 35mm Instant Slide Film. These 


high quality color slides can be exposed with 
any 35mm camera and developed in minutes 
using the Polaroid 35mm PowerProcessor. 
This microscopic image of a myocardial 
infarction (Fig. 3) was made on Polacolor ER 
Type 59 instant film. This film is designed 
for general purpose photography and 
offers delicate highlight detail and brilliant, 
accurate color. 


“Polaroid” “Polachrome” and “Polacolor’® “FreezeFrame” and “AutoFilm”™ © Polaroid 1988 
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The ophthalmic image of an intraoc- 
ular lens (Fig. 4) was captured on Type 669 
film using a fundus camera. 

This arthroscopic image of a torn menis- 
cus (Fig. 5), which is shown on High Speed 
AutoFilm Type 339, displays consistent, accu- 
rate color and requires no pulling, timing, 
or peeling. This image was made with the 
FreezeFrame Medical Video Image Recorder. 

In color or black and white. In prints, 
35mm slides or overhead transparencies. In 
seconds. If you have a medical documentation 
requirement, Polaroid has an instant solution. 
And you get it all A.S.A.P-As Soon As Polaroid 
instant images. For more information on 
Polaroid instant imaging solutions for medical 
professionals, or to find out about our exclu- 
sive Medical Image Guarantee program, call 
us toll-free: 1-800-343-5000. 
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DATES AND LOCATIONS 


2nd Annual Meeting 
December 7 - 9, 1989 


Course Directors 


“a: hua gg tala | Bonaid G. Niches, MB 
December 7 - 9, 1989 Faculty 


i i itiiti a : 2 Special Guest Lecturer 

The Johns Hopkins Medical Institutions | weber chee to. 
Morton F. Goldberg, M.D. 

Stuart L. Fine, M.D. 

f W. Richard Green, M.D. 

DORADO, PUERTO RICO (EZ David L. Guyton’ M.D. 
A. Edward Maumenee, M.D. 

February 18 - 25, 1990 Irene H. Maumenee, M.D. 
Hyatt Regency Cerromar Beach Hotel Neil R. Miller, M.D. 
Arnall Patz, M.D. 

Harry A. Quigley, M.D. 

Alfred Sommer, M.D. 

Robert B. Welch, M.D. 


VAIL, COLORADO Other Wilmer Institute Faculty 


March 10 - 17, 1990 The Friday afternoon session will be co-sponsored 
by the Maryland Society of Eye Physicians and 

Manor Vail Lodge Surgeons. The guest lecturers will be 
Thomas Frey, M.D. and David A. Karcher. 


Credit: 20 AMA Category | 
Registration Fee: $250, $200 (those in training) 


DORADO, PUERTO RICO VAIL, COLORADO 


12th Annual Meeting 
February 18 - 25, 1990 


Course Directors 
Walter J. Stark, M.D. 
Ronald G. Michels, M.D. Course Directors 
Walter J. Stark, M.D. 
Faculty 
John D. Gottsch, M.D. Ronald G. Michels, M.D. 


David L. Guyton, M.D. 

Julia A. Haller, M.D. . À Faculty 
H. Dunbar Hoskins, Jr., M.D. . ae NN David L. Guyton, M.D. 
Henry D. Jampel, M.D. p> Jack T. Holladay, M.D. 
Dan B. Jones, M.D. — Kenneth R. Kenyon, M.D. 
David A. Karcher a pail Stephen Klyce, Ph.D. 
Neil R. Miller, M.D. Ez Marguerite McDonald, M.D. 
Stephen A. Obstbaum, M.D. ; i Neil R. Miller, M.D. 
Carol L. Shields, M.D. ` i Harry A. Quigley, M.D. 
Jerry A. Shields, M.D. Others To Be Announced 
Others To Be Announced 

Credit: 30 AMA Category | a: Credit: 30 AMA Category | 
Registration Fee: $475, $325 (those in training) Registration Fee: $475, $325 (those is training) 


plus a ‘‘Management of Business Assets” plus a ‘‘Management of Business Assets” 
seminar for spouses seminar for spouses 


7th Annual Meeting 
March 10 - 17, 1990 


(corresponds with spring break for many schools) 





Information: Office of Continuing Education, The Johns Hopkins Medical Institutions, 
Turner Building, 720 Rutland Avenue, Baltimore, Maryland 21205-2195, (301) 955-2959 
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One lens now does it all, 
providing both magnification and a large field of view! 


The new Volk Pan Retinal Lens 2.2 revolutionizes With both good magnification and an extremely larç 
binocular indirect ophthalmoscopy by combining de- field of view, the Volk Pan Retinal Lens 2.2 is suitable 
sirable features of both the 20 Diopter and 30 Diopter for practically every examination procedure, including 
Lenses into one single lens. small pupil indirect ophthalmoscopy and can be used 


With Volk’s new patented design that stabilizes with all indirect ophthalmoscopes. 


retinal image size over the entire visual field, the an- The 52mm Volk Pan Retinal Lens 2.2 is available ii 
gular extent of the field produced by this lens is in- both Clear and Volk Yellow Retina Protector glass, anc 
‘creased to 56°, along with magnification comparable features the highest efficiency and most durable broa! 
to that of the 20 Diopter lens. band, multi-layer, Anti-Reflection coating available. 


VISIT OUR BOOTHS (#955, #957, AND #959) AT THE A.A.O. 


Exclusive 


Manufacturer VOLK. OPTICAL / 7893 ENTERPRISE DRIVE, MENTOR, OHIO 44060 / (216) 942-616’ 


MANE IN THE IINITEN STATES OF AMFRICA 


AIWLEKILAN JUUKNAL UF UPHILHALMULUGY 
OPHTHALMIC PUBLISHING COMPANY 
435 N. Michigan, Suite 1415, Chicago, IL 60611 


Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, ora poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 
tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 
The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work in a collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 


Authors’ names must be listed in the order given on the title page of the manuscript. 
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If you’re not enjoying every 
advantage of video technology, 
simply fill out the coupon 
below and mail or Fax this ad 
to us. There’s no obligation. 


As the leader in broadcast 

and industrial video systems, 
Ikegami is aware of the power- 
ful impact of video as a tool for 
documentation, exploration, re- 
search, training and general 
observation, key concerns of 
the medical community. 


Our full line of medical and 
scientific video systems in- 
clude color and monochrome 
cameras, utilizing both tube 
and chip technology, high 
resolution color and black and 
white monitors and large 
screen projectors, adaptors for 
all major microscopes, and a 
full line of important accesso- 
ries; priced to offer quality and 
value for the professional user. 


Ikegami Electronics (USA) Inc., 
Medical Division, 

37 Brook Avenue 

Maywood, N.J. 07607 

(201) 368-9171 

Chicago (312) 834-9774 
Torrance (213) 534-0050 


Ure Flay 


Ikegami does not manufacture 
consumer products, choosing 
instead to commit our re- 
sources to industry needs. 
Our medical video systems ar 
Medical U.L. approved. Your 

Ghat / a assurance that quality, safety, 

: and protection are built into 

every product. 


So, whether you wish to own 
an Ikegami Medical Video 
System or just want to find ou 
more, we invite you to fill out 
the form below or call your 
nearest Ikegami Medical 
Division office. 


Pictured left: An Ikegami 
color camera (center left) 
recording a delicate surgical 
procedure. The camera is 
one of many tube and chip 
cameras in Ikegami’s U.L. 
Approved medical systems 
line. 


FREE CONSULTATION 


=. tt ll a S e a a a n 
Mail or FAX to: 

Ikegami Electronics, 37 Brook Ave., Maywood, N.J. 07607 FAX# 201-569-1626 
j C] Yes, I’d like to learn more about your medical and scientific video systems. 
i Name 
| Company or Affiliation Position 
|| Address 
|} City State Zip Phone 
PEET EAA aE EAA A A E A AN E a ee 
| My budget range __$10,000 - 50,000, ___$50,000 - 100,000, ___over $100,000 


Į My buying interest is __ Immediate __ 3 months __ Future 
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P G’s OPHTHALMIC series... 


Current, Authoritative Information you can use — Order today! 


Dutton 


A Color Atlas PTOSIS: 
Practical Guide to Evaluation 
and Management 


Attempts to present a simple, concise and well 
illustrated guide to ptosis surgery. Also dis- 
cusses the classification and etiology of ptosis 
and some important aspects of preoperative 
patient evolution. 


1989, 168 pages, 266 colour illustrations 
Size: 190 x 267mm 


ISBN: 9971-973-94-4 US$59.00 
Lim and Constable 

Colour Atlas of 
OPHTHALMOLOGY 

2nd Edition [| 


Some reviews of the first edition 

Fine Brief Atlas 

“There is an excellent distribution of external 
and fundus photographs, most of high 
quality...a fine, brief atlas and text that deals 
with ophthalmologic diseases on a practical 
level.” 


American Journal of Ophthalmology 


Highly Recommended 

“This small book is remarkable. The selection 
of materials is excellent for a book intended 
for the student and the general practitioner. 
This book is highly recommended, and 
teachers of undergraduates should bring the 
attention of their students to this publica- 
tion.” 


The Medical Journal of Australia 


1987, 141 pages, illustrated 
Size: 140 x 225mm 


ISBN: 9971-973-88-X US$21.00 


_ Satisfaction Guaranteed! 


Lim 
Peripheral Iridectomy 
Surgical: Argon: YAG E 


This publication is the result of the author’s 
management of over 1000 patients with angle 
closure glaucoma. With abundance of colour 
photographs accompanied with concise 
descriptions, this manual effectively presents 
peripheral iridectomy either surgically or with 
the laser. A must for all ophthalmologists 
learning the techniques. 


1987, 86 pages, 100 colour illustrations 
Size: 185 x 267mm 


ISBN: 9971-973-86-3 US$49.00 
Lim, Ang and Fleck 

Fison’s Retinal Detachment 

Surgery [ 


Highly Recommended 

“The book is highly recommended. It presents 
a simplified, lucid and uncomplicated ap- 
proach to the subject. The illustrations are 
superb.” 


Archives of Ophthalmology 


Very Good 

“This is a very good book because it has a 
clear purpose which it fulfils admirably. 
Many excellent illustrations and relevant 
diagrams are so well integrated with the text 
that the information imparted is more prac- 
tical than found in many longer books.” 


British Journal of Ophthalmology 


1989, 136 pages, 118 colour illustrations 
Size: 190 x 267mm 


ISBN: 981-3096-06-3 US$59.00 


_ If you are not completely satisfied with the books, simply return them within 


-30 days for a full refund or credit. 


YES! Please send the title I have ticked. 
[| My draft for US$ 


OR & Please charge my [J American Express a MasterCard 


LJ Diners 


Name: 
Account No: 
Address: 
Expiry: 
Signature: Country: 


Lowe and Lim 
Primary Angle Closure 
Glaucoma E 


Provides a pragmatic approach to the under- 
standing and management of primary angle 
closure glaucoma. Includes important advan- 
ces on the medical and surgical management 
of this blinding disease. An invaluable guide 
for all ophthalmologists and for interested 
physicians. 

1989, 104 pages, 88 colour illustrations 

Size: 190 x 267mm 


ISBN: 981-3096-77-2 US$59.00 
Lim 

A Colour Atlas of POSTERIOR 
CHAMBER IMPLANTS 


Here’s why this book is special... 
“... goes into considerable detail about in- 
Strumentation, microsurgery, methods and 
instruments for evaluation for performance 
of the operation, as well as the recognition 
and treatment of complications.” 


The New England Journal of Medicine 
“... contains an abundance of clear illustra- 
tions with an accompanying explanatory 
text.” 


American Journal of Ophthalmology 


This book is based on the author’s personal 
experiences in microsurgery, since 1962 and 
implant surgery since 1975. 


1985, 235 pages, 276 colour illustrations 
Size: 190 x 267mm 


ISBN: 9971-909-06-5 US$81.00 


Ruben and Khoo 
Contact Lenses: Medical Aspects kil 


Contains a wealth of material for the oph- 
thalmologist and his assistants, and for all 
optometrists. Has high quality photographs 
to enhance the text. 


1989, 224 pages, 115 colour illustrations 
Size: 190 x 267mm 


ISBN: 9971-973-93-6 US$93.00 


P G PUBLISHING PTE LTD 
304 Orchard Road, #04-20/22 Lucky Plaza, 


is enclosed. 


Ss Visa 





Singapore 0923, Tel: 2357700 
Telex: RS 39967, Telefax: 2357934 
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Inflammation 
Many medications 


have been formulated 


to reduce it. But when it 


comes to long-term inflammation 


therapy, there's something wed like you 


to remember. There is a proven, time-tested 


; Steroid that safely and effectively reduces or 


eliminates inflammation with a lower propensity to raise 


IOP than dexamethasone. It penetrates ocular tissue for effective 


drug delivery. Its microfine suspension provides an opportunity for rapid 


absorption. Itis, in fact, one of the most frequently prescribed anti-inflammatory ocular 


medications in existence. By now it should all be very clear. For long-term control, switch to FML.” 
o» (fluorometholone) 0.1% 
Liquifilm sterile ophthalmic suspension 
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PAN AMERICAN ASSOCIATION OF OPHTHALMOLOGY 


PRESENTS THE 


THIRD NORTH AMERICAN COURSE 


MAY 24-27, 1990 


TOPICS 


Pediatric Ophthalmology 
Neuro-Ophthalmology 
Cornea 

Glaucoma 

Cataract 

Retina 


ORLANDO, FLORIDA 
MODERATORS 


Marshall Parks, M.D. 
Alfredo Sadun, M.D., Ph.D. 

L. Michael Cobo, M.D. 

Richard Simmons, M.D. — Richard Parrish, M.D. 
Walter Stark, M.D. 
Hilel Lewis, M.D. 
Gary Abrams, M.D. 


— Juan Batlle, M.D. 
— Mark Blumenkranz, M.D. 
— Bradley Straatsma, M.D. 


Don H. Nicholson, M.D. — Stanley Chang, M.D. 
David Tse, M.D. 


PROGRAM DIRECTOR 
Eduardo Alfonso, M.D. 


This program is designed to enhance and review clinical knowledge in ophthalmology by providing a three-day symposia. 
Approximately 50 national and international speakers will review and present new advances in their areas of clinical 
expertise. Registration fee includes all lectures, course materials, coffee breaks and reception. Special rates have been 
obtained at the Hyatt Regency-Grand Cypress Hotel. 


The University of Miami School of Medicine designates this continuing medical education activity for twenty (20) credit 
hours in Category 1 of the Physician’s Recognition Award of the American Medical Association. 


For further information please contact: Bascom Palmer Eye Institute, P.O. Box 015869, Miami, Florida 33101. 


Telephone: 305/326-6099. 


American Ophthalmological Society 


Facsimile Constitution and 
Signature Book 


144 pages Hard Covers 


The American Ophthalmological Society 
1864-1989 


A Continuation of Wheeler’s History 
060 pages Hard Covers 


Both volumes and slip case $50. 


Available from Banks Anderson, M.D. 
Secty-Treas., Box 3802 
Duke University Eye Center 
Durham, NC 27710 





FM i? fluorometholone) 0.1% 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: FML is indicated for the treatment of corticosteroid-responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 


CONTRAINDICATIONS: FML is contraindicated in the following conditions: Epithelial herpes sim- 
plex keratitis (dendritic keratitis), vaccinia, varicella, and other viral diseases of the cornea and 
conjunctiva, tuberculosis of the eye, fungal diseases of the ocular structures and hypersensitivity 
to any ingredient of the medication. 


WARNINGS: Corticosteroid medication in the treatment of patients with a history of herpes simplex 
keratitis (involving the stroma) requires great caution; frequent slit lamp microscopy is mandatory. 


Prolonged use may result in elevation of IOP, with damage to the optic nerve, defects in visual acuity 
and fields of vision, and/or in posterior subcapsular cataract formation. It may also aid in the estab- 
lishment of secondary ocular infections from fungi or viruses liberated from ocular tissues. 


Various ocular diseases and long-term use of topical corticosteroids have been known to cause 
corneal and scleral thinning. Use of topical corticosteroids in the presence of thin corneal or scleral 
tissue may lead to perforation. 


Acute purulent untreated infection of the eye may be masked or activity enhanced by the presence 
of corticosteroid medication. 


PRECAUTIONS: General: As fungal infections of the cornea are particularly prone to develop coin- 
cidentally with long-term local corticosteroid applications, fungal invasion must be suspected in 
any persistent corneal ulceration where a corticosteroid has been used or is in use. 


Intraocular pressure should be checked frequently. 


Carcinogenesis, mutagenesis, Impairment of fertility: No studies have been conducted in animals 
or in humans to evaluate the possibility of these effects with fluorometholone. 


Pregnancy Category C: Fluorometholone has been shown to be teratogenic and embryocidal in 
rabbits when given in doses approximating the human dose and above. There are no adequate, 
well-controlled studies in pregnant women. Fluorometholone should be used during pregnancy 
only if the potential benefit outweighs the potential risk to the fetus. 

Fluorometholone was ocularly applied to both eyes of pregnant rabbits at various dosage levels 
on days 6 to 18 of gestation. A significant dose-related increase in fetal abnormalities and in fetal 
loss was observed. 

Nursing Mothers: It is not known whether topical ophthalmic administration of corticosteroids could 
result in sufficient systemic absorption to produce detectable quantities in breast milk, neverthe- 
less, the physician should consider having the patient discontinue nursing while the drug is being 
administered. 

Pediatric Use: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS: Adverse reactions include, in decreasing order of frequency, elevation of 
intraocular pressure (IOP) with possible development of optic nerve damage; loss of visual acuity 
or defects in fields of vision; posterior subcapsular cataract formation; and delayed wound healing. 
The following have also been reported after the use of topical corticosteroids: Secondary ocular 
infection from pathogens liberated from ocular tissues and, rarely, perforation of the globe when 
used in conditions where there is thinning of the cornea or sclera. 


© ALLERGAN PHARMACEUTICALS 
A Division of Allergan, Inc, Irvine, CA 92713. 
©1989 Allergan, inc. 





Now you can create a complete 
ophthalmic cryosurgery center 
in your Office — instantly and 
economically. 

And you can do it with 
confidence. Because your 
instruments are uncom- 
monly cold. And un- 
commonly good. 
They're made by 
Wallach, the 
leader in 
cryosurgery 
technology. 4% 
A Both the 
Wallach Pencil 
re and the Wallach 


A 


A 


ed to a single attractive 
console—the only one of 

its kind. 
Whether you re correcting 

retinal tears or trichiasis, you get 
the coldest freeze available in a 
compact, functional design that's 
ideal for in-office use and out-patient 
surgery centers. 

You get quick-reading digital 
readouts, instead 
of meters, — 
to tell you tip 
temperature or depth 
of freeze instantly. (An optional 
digital timer beeps to give you 
freeze times when you can't watch 
the readout.) These are just some of 
the features that make Wallach the 
instruments of choice when 
cryosurgery is the procedure 
of choice. 
Wallach Pencil. You 

can treat retinal tears 
safely, simply and quickly 


*U.S. Patent No. 4,377,168 
























Freezer are connect- 


THE 
UNCOMMON 
COLD. 





with the Wallach Pencil. 
Only Wallach gives you an effect 
called “focused freeze: It's 


ie ae IRN a 
ee 
—————————— 

= = = = = 


the fastest freeze available. 
And it's safer and more precise. 
Instead of the halo-like lateral 
freeze you get with other instru- 
ments, you get a tiny iceball, focused 
forward, into the tissue youre 
working on. You don't run the risk 
of freezing adjacent healthy tissue. 
And your vision is unobstructed. 
With the Wallach Pencil, you 
can freeze and defrost, freeze and 
defrost, again and again. More 
quickly than ever before. Some phy- 
sicians have reported that retinal 
procedures take up to one-third 
less time using the Wallach Pencil. 
Wallach Freezer. With the 
Freezer, you're equipped for in-office 
treatment of common lumps and 
bumps and trichiasis. The smallest, 
lightest, most maneuverable and 
reliable instrument on the market, 


M sig mae nnen annaia aaas K e 


the Freezer's unique two-trigger 
control gives you maximum preci- 
sion with unobstructed gas flow. 
One trigger gives you Wallach's fast 
freeze. The other gives you control- 
lable defrost- 


rapid, ambient 
or continuous. Together they give 
you more operating latitude than 
you've ever had before. 





The Freezer is designed for 
ease of operation. Its angled con- 
struction fits more comfortably in 
your hand, and gives you an unob- 
structed view of both tip and tissue. 
And the shorter shaft lets you get 
closer so 
you can see 
and work 
better. 

Un- 
commonly 
priced. 

The Wallach 
Ophthalmic 
Cryosurgery 
System* 

is not only 
attractive, 
excellently 
made and 
intelligently 
designed. 

It's also the 
most cost- i= 
effective way to begin your in-office 
practice. 

So choose the Wallach System. 
And enjoy all the benefits of 

the uncommon cold. 

For more information, 
write or call: 

Wallach Surgical Devices, Inc. 
291 Pepe's Farm Road 
Milford, CT 06460 
|-800-243-2463. 


WAILACH 
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For Slit Lamp and Intraoperative Gonioscopy 


The Sussman Four Mirror 
Hand Held Gonioscope 


Delicate maneuverability 
at your fingertips 


e Small in size, light in weight, and directly 
hand held 


e Designed for ease of rotation, tilt 
and mobility 


e Four large 64° mirrors provide an impressive 
360° view of the angle 


e The small diameter endpoint permits both 
static and dynamic gonioscopy 


e Gonioscopic fluid or ointment is not required 


Designed by: 
Walter Sussman, M.D. 


Bellmore, NY 
Please visit our booth (#937) at the AAO. 


U.S. Patent No. 4,033,679 


(@)culla MANUFACTURED BY: ”a 


2255 - 116th Avenue N.E. 
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Haag -Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
7 Industrial Park, Waldwick, New Jersey 07463 (201) 445-1110 


BQ.. 


Stereo-Variator 


CO 


The stereo-Variator has two working positions: 
Binocular field of view small Binocular field of view large 


< disengaged << engaged 


What is the Stereo-Variator? 


The result of the latest innovative thinking from Haag- 
Streit, it is a small control unit inserted in the superb 
new 900° BQ slit lamp microscope. With it, 
stereoscopic viewing of the deep vitreous and the 
retina may be obtained over a larger binocular field 
by simply switching the Stereo-Variator to a narrower 
imaging angle, from 13° to 4.5°. Examination is possi- 
ble through small pupils or in high myopia, and even 
the endothelial cells may be viewed binocularly with 
consequent improved acuity. | 

The brilliant crystal-clear contrast of the 900° BQ 
microscope is retained throughout its whole magnifi- 
cation range of 63x, 10x, 16x, 25x, and 40x, all 
without changing the converging eye-pieces. The 
examiner remains at ease in the natural condition for 
viewing a near object, so is predisposed to receive a 
stereoscopic image. 

A full range of all the accessories you would expect 
from Haag-Streit is available. Please ask for the 
BQ literature from your authorized Haag-Streit distri- 
butor. 
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In the Katena tradition of producing 
innovative instrumentation of highest 
quality, we are proud to introduce our 
new K-blade. 

Space age technology and modern manu- 
facturing techniques have enabled 
us to produce a blade with | m5 
an edge that is sharper Tay ee 
than conventional steel ¿ ` 


blades, more economical — 
to use, totally autoclavable 
and re-usable. 

Each K-blade is sup- 


plied in its own auto- 
© 1989, Katena Products Inc. 


kalena productis inc. 


4 Stewart Court 

Denville, NJ 07834 « USA 

T 201-989-1600 

Telex 4973026 « Fax 201-989-8175 


Visit us at our booths (#2037-2039-2041) at the AAO convention. 


Kblade 


clavable handle with retractable snap- 

lock cover for protection. Thus it can be 

routinely autoclaved along with other 
stainless steel instruments, 


Unlike conventional disposable blades, 
the K-blade maintains its sharp cutting 
edge through many surgical cases and 
repeated autoclavings, making it extremely 
cost effective to use. 


A variety of blade sizes and cutting 
angles are available, each one easily iden- 
tified by a color coded end cap. 


A 


15° 15° 15° 30° 45° 
1.5mm 3.0mm 5.0mm 3.5mm 5.0mm 
orange blue green white 


tan 
K20-1010 K20-1015 K20-1020 K20-1055 K20-1045 







ATLAS OF 
OCULAR 
MOTILITY 


Nelson & Catalano 










phthalmologists 
Give You Sound 


Basins all the major strabismus 
entities... and tests for each ... with 
step-by-step line drawings and photo- 
graphs to illustrate the cases 
presented. Gives you precise guide- 


DIAGNOSIS AND 
MANAGEMENT 
OF ORBITAL 


TUMORS 
Shields 





Ths comprehensive new volume 
combines pathology and radiologic 
findings in the diagnosis and manage- 
ment of orbital tumors. Begins with 


Advice To Enhance 


lines for conducting tests of sensory 
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THERAPY 3 


Fraunteider & Roy 


Bocprenensv and easy-to-access. 
Outlines therapy for virtually all 
ocular conditions as well as systemic 
diseases with ocular manifestations. 
“An excellent compilation of 
useful techniques and surgical 
principles in addition to medical 
therapy.” (Annals of Internal 
Medicine”) 

By Frederick T. Fraunfelder, M.D., Prot. and 
Chair., Dept. of Ophthalmology, Oregon Health 
Sci. Univ., Portland, OR; and F Hampton Roy, 
MD, FACS., Clin. Assoc, Prof, Dept. of 
Ophthalmology, Univ. of Arkansas for Med. 
Sci; Baptist Med. Cir., Arkansas Children’s 
Hosp; Doctors Hosp, St. ¥incent Infirm., 
Little Rock, AR; Associate Editor: S. Martha 
Meyer, Research Assoc, Dept. of Ophthal- 
mology, Oregon Health Sci. Univ, Portland, 
OR. Over 1005 pp. January 1990 — available 
October 1989! $30.00. W3848-1, 


SYNDROMES & 
SYSTEMIC 


DISEASES, 2/E 
Roy 


Thi quick reference reviews the 
main ocular and nonocular syndromes 
and diseases, lists the disorders most 
likely associated with a salient eye 
abnormality, and furnishes key refer- 
ences. Includes every known systemic 
syndrome and disease with ocular 
manifestations. 


By F Hampton Roy, MD., Clin. Assoc. Prof., 
Dept. of Ophthalmology, Univ. of Arkansas for 
Med. Sci. 470 pp. July 1989. $60.00. W7738-X. 























CALL TOLL FREE 
1-800-545-2522 




























































discussions of anatomy, basic princi- 
ples, office evaluation and diagnosis 
. . . then continues with detailed 
coverage of primary, metastatic, and 
secondary orbital tumors. “Excellent 
. Should be read cover to 
cover.” (American Journal of 
Roentgenology} 
By Jerry A Shields, M.D., Dir., Ocular Oncology 


Serv., Wilis Eye Hosp., Prof. of Ophthalmology, 
‘Thomas jefferson Univ., Consultant, Children's 
Hosp., Philadelphia, PA. 401 pp. 699 ills. 
1989. $125.00. W2791-9. 


physiology, sensory status, and ocular 
alignment... to help you successfully 
assess muscle performance and 
interpret treatment results — even 
in the youngest of your patients! 

By leonard B. Nelson, M.D, Co-dir. of 
Pediatric Ophthalmology Serv., Wills Eye Hosp., 
Assoc. Prof. of Ophthalmology and Pediatrics, 
ana Med. Coll. of Thomas Jefferson 

Univ.. Philadelphia, PA; and Raber! A 

Catalano, M.D., Vice Chair., Dept. of Ophthal- 
mology, Albany Med. Coll., Co-dir. of Pediatric 
Ophthalmology Serv., Albany Med. Ctr. Hosp., 
Assist. Prof. of Ophthalmology and Pediatrics, 
Albany Med. Coll, Albany, NY. 228 pp. 382 
ills. Aug. 1989. $85.00. W2628-9. 





ATLAS OF 
CORNEAL 
DISEASE 


Mandel & Wagoner 





a your diagnoses! The text 
classifies corneal disease into nine 
categories for easy access, and corre- 
lates coverage with over 260 color 





OPHTHALMIC slides from the Massachusetts Eye 
SURGERY: and Ear Infirmary to produce an 
Principles outstanding, complete collection of 
and Practice, 2/E corneal pathologies. “Strongly re- 
Spaeth , 2/ commend , .. superbly useful.” 


(New England journal of Medicine) 
By Bric R Mandel, M.D., Lenox Hill Hosp., 
Comea and External Disease, New York, NY; 
Clinical Fellow in Ophthalmology, Cornea and 
and Ear infirmary, Boston, MA, and Michael 
D. Wagoner, M.D., assist. Prof. of Oph- 
thalmology, Harvard Med. Sch., Cornea and 
External Disease Serv., Massachusetts Eye and 
Ear Infirmary, Boston, MA 97 pp. 263 full 
color ills, 1989. $125.00. W2160-0, 


Pa detailed descriptions of 
procedures the ophthalmologist needs 
for the day-to-day surgical care of 
patients. Includes full preoperative 
assessment, preparation, surgical tech- 
nique, and postoperative care for 
each operation described. 

Edited by George 1. Spaeth, MD., Dir. of 
Glaucoma Serv. and Research Labh., Wills Eye 
Hospital; Prof. of Ophthalmology, Thomas 
jefferson Med. Coll., Philadelphia, PA. Over 
720 pp. Over 410 ilis. January 1990 — 
available December 1989 About $125.00 
W2467-7, 
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50%. Available in 12; 24 and 72- 


neal Shield from Summit Technology actually speeds corneal heal 


hour dissolution rates, these easy-to- 


ing...by as much as 
use shields can 


| epithelial healing. 


‘be applied to all* 


of your patients who would benefit from faster cornea 


"These clear, comfortable, dissolving corneal shields may have other significan 


tpatient 


-benefits versus traditional patching — but we believe nothing is more important to you and to 


-your patients than faster healing. 


‘Summit Technology now offers a complete, introductory 


| program for only $78. You receive a kit containing three i CLIRARATT 
~ 42-hour dissolving corneal shields, three 3.5m! bottles of as St j | V \/\ ti 


. hydrating solution, one pair of application tweezers and a 
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-= Call Summit now for everything you need and every- 

thing you need to know to speed corneal epithelial healing 150 Coolidge Avenue 
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EIS Telephone: 800-533-9682 -= onn nn 
PAS]: (Outside the U.S.: 617-923-9633) = a 
“-Data‘on file at Summit Technology, Inc. eee 
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IOPIDINE Sterile Ophthalmic Solution 


(Apraclonidine Hydrochloride) 1% as Base 


New Generation drug controls 
post-laser IOP spikes 


First drug in new class of Ocular Last 
Surgical Agents 
Clonidine-derived alpha adrenergic 
agonist 
Controls or prevents acute postop IOF 
spikes (during first three critical hours 
following argon laser trabeculoplasty 
and iridotomy 


Many glaucoma patients at risk 
Some degree of IOP elevation occurs 
over 50% of laser-treated patients 
IOP spikes > 10 mmHg occur in 20% ı 
more of laser treated eyes 
Susceptible patients have experience: 
IOP spikes, visual field damage and/o! 
vision loss 
Existing drugs do not consistently pre 
vent or reduce IOP spikes 


IOPIDINE resolves the problem 
Demonstrated significant IOP sup- 
pressing ability in double-masked, cor 
trolled clinical studies™ '®: 7 
Only two drops needed 
Well tolerated with minimal side 
effects’ 


lIOPIDINE™ ophthalmic solution has 
minimal effect on heart rate and blood 
pressure; however, caution should be 
observed in treating patients with sever 
cardiovascular disease including 
hypertension. 










































CONVENIENT 
DISPENSING 
CONTAINERS 


x IOPIDINE™ is supplied in | 
0.25 mL plastic squeeze r 7 ONE gee ane 
containers packaged in „si c= Me SS 

pairs (one for pre-and @ > 
one for post-treatment ~“ : 
medication) and pae 


A Division of Alcon Laboratories, Inc. 
P.O. Box 6600 
Fort Worth, TX 76115 
817/293-0450 


enclosed in a foil Ce Fae Masala B I < é 
ere < is i (1-800-862-5266) Lx 
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lOPIDINE™ 


(apraclonidine hydrochloride) 


1% As Base 


Sterile Ophthalmic Solution 


DESCRIPTION: IOPIDINE ™ Ophthalmic Solution contains apraclonidine 
hydrochloride, an alpha adrenergic agonist, in a sterile isotonic solution for 
topical application to the eye. Apraclonidine hydrochloride is a white to off-white 
powder and is highly soluble in water. Its chemical name is 2-[(4-amino-2,6 
dichloropheny|) iminojimidazolidine monohydrochloride with an empirical 
formula of CoH; ;ClsN, and a molecular weight of 281.6. The chemical structure 
of apraclonidine hydrochloride is: 


Cl H 
a 
NH š 
On] 
N 
Cl H 


Each mL of IOPIDINE Ophthalmic Solution contains: Active—Apraclonidine 
hydrochloride 11.5 mg equivalent to apraclonidine base 10 mg; Preservative- 
Benzalkonium chloride 0.01%; Inactive-Sodium chloride, sodium acetate, 
sodium hydroxide and/or hydrochloric acid (pH 4.4-7.8) and purified = 


CLINICAL PHARMACOLOGY 

Apraclonidine is a relatively selective, alpha adrenergic agonist and does not 
have significant membrane stabilizing (local anesthetic) activity. When instilled 
into.the eye, IOPIDINE (apraclonidine hydrochloride) Ophthalmic Solution has 
the action of reducing intraocular pressure. Ophthalmic apraclonidine has 
minimal effect on cardiovascular parameters. 


Optic nerve head damage and visual field loss may result from an acute 
elevation in intraocular pressure that can occur after argon laser surgical 
procedures. Elevated intraocular pressure, whether acute or chronic in duration, 
is a Major risk factor in the pathogenesis of visual field loss. The higher the peak 
or spike of intraocular pressure, the greater the likelihood of visual field loss and 
optic nerve damage especially in patients with previously compromised optic 
nerves. The onset of action with IOPIDINE Ophthalmic Solution can usually be 
noted within one hour and the maximum intraocular pressure reduction usually 
occurs three to five hours after application of a single dose. The precise 
mechanism of the ocular hypotensive action of \OPIDINE Ophthalmic Sdlution is 
not completely established at this time. Aqueous fluorophotometry studies in 
man suggest that its predominant action may be related to a reduction of 
aqueous formation. 


Controlled clinical studies of patients requiring argon laser trabeculoplasty or 
argon laser iridotomy showed that l|OPIDINE Ophthalmic Solution controlled or 
prevented the postsurgical intraocular pressure rise typically observed in 
patients after undergoing those procedures. After surgery, the mean intraocular 
pressure was 1.9 to 4.0 mmHg below the corresponding presurgical baseline 
pressure before |OPIDINE ™ Ophthalmic Solution treatment. With placebo 
treatment, postsurgical pressures were 2.5 to 8.4 mmHg higher than their 
corresponding presurgical baselines. Overall, only 2% of patients treated with 
IOPIDINE Ophthalmic Solution had severe intraocular pressure elevations (spike 
= 10 mmHg) during the first three hours after laser surgery, whereas 21% of 
placebo-treated patients responded with severe pressure spikes (Table 1). Of 
the patients that experienced a pressure spike after surgery, the peak intraocular 
pressure was above 30 mmHg in most patients (Table 2) and was above 50 
mmHg in seven placebo-treated patients and one IOPIDINE Ophthalmic 
Solution-treated patient. 


Table 1 
Incidence of Intraocular Pressure Spikes = 10 mmHg 
Treatment 


Apraclonidine Placebo 


Although the acute administration of two drops of IOPIDINE ™ Ophthalmic 
Solution has minimal effect on heart rate or blood pressure in clinical studies 
evaluating patients undergoing anterior segment laser surgery, the preclinical 
pharmacologic profile of this drug suggests that caution should be observed in 
treating patients with severe cardiovascular disease including hypertension. 


The possibility of a vasovagal attack occurring during laser surgery should be 
considered and caution used in patients with history of such episodes. 


Topical ocular administration of two drops of 0.5%, 1.0% and 1.5% IOPIDINE 
Ophthalmic Solution to New Zealand Albino rabbits three times daily for one 
month resulted in sporadic and transient instances of minimal corneal 
cloudiness in the 1.5% group only. No histopathological changes were noted in 
those eyes. No adverse ocular effects were observed in cynomolgus monkeys 
treated with two drops of 1.5% IOPIDINE Ophthalmic Solution applied three 
times daily for three months. No corneal changes were observed in 320 humans 
given at least one dose of 1.0% IOPIDINE Ophthalmic Solution. 


Drug Interactions 
Interactions with other agents have not been investigated. 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a variety of in vitro cell assays, apraclonidine was nonmutagenic. Studies 
addressing carcinogenesis and the impairment of fertility have not been 
conducted. 


Pregnancy Category C 

There are no adequate and well controlled studies of IOPIDINE Ophthalmic 
Solution in pregnant women. Animal reproduction studies have not been 
conducted with apraclonidine hydrochloride. This medication should be used in 
pregnancy only if the potential benefit to the mother justifies the potential risk 
to the fetus. 

Nursing Mothers 

It is not known if topically applied IOPIDINE Ophthalmic Solution is excreted 

in human milk. A decision should be considered to discontinue nursing 
temporarily for the one day on which IOPIDINE Ophthalmic Solution is used. 


Pediatric Use 
Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 

The following adverse events were reported in association with the use of 
IOPIDINE Ophthalmic Solution in laser surgery: upper lid elevation (1.3%), 
conjunctival blanching (0.4%) and mydriasis (0.4%). 


The following adverse events were observed in investigational studies dosing 

IOPIDINE Ophthalmic Solution once or twice daily for up to 28 days in nonlaser 

studies: 
OCULAR: Conjunctival blanching, upper lid elevation, mydriasis, burning, 
discomfort, foreign body sensation, dryness, itching, hypotony, blurred or 
dimmed vision, allergic response, conjunctival microhemorrhage 
GASTROINTESTINAL: Abdominal pain, diarrhea, stomach discomfort, emesis 
CARDIOVASCULAR: Bradycardia, vasovagal attack, palpitations, orthostatic 
episode EETA 
CENTRAL NERVOUS SYSTEM: Insomnia, dream disturbances, irritability, 
decreased libido l 
OTHER: Taste abnormalities, dry mouth, nasal burning or dryness, headache, 
head cold sensation, chest heaviness or burning, clammy or sweaty palms, 
body heat sensation, shortness of breath, increased pharyngeal secretion, 
extremity pain or numbness, fatigue, paresthesia, pruritus not associated 
with rash 


OVERDOSAGE | 
No information is available on overdosage in humans. The oral LDso of the drug 


Study Laser Procedure P-Value N? (%) N? (%) 
1 Overall <0.05 0/51 (0% 10/45 (22% 
2 Overall <0.05 2/58 (3% 12/61 (20% 
1 Trabeculoplasty <0.05 0/40 (0% 6/35 (17% 
2 Trabeculoplasty = 0.06 2/41 (5%) 8/42 {19% 
} doton rare AL (oso) At (31% second drop a be hia to the same eye immediately upon completion of 

— the laser surgical procedure. 
Table 2 lOPIDINE (apraclonidine hydrochloride) Ophthalmic Solution 1% as base is a 


sterile, isotonic, aqueous solution containing apracionidine hydrochloride. 
i rr pete agree Seta Aa ‘Sine 3 parad Supplied as follows: 0.25 mL in plastic ophthalmic dispensers, packaged two 
per pouch. These dispensers are enclosed in a foil overwrap as an added barrier 


ranged from 3-8 mg/kg in mice and 38-107 mg/kg in rats. The intravenous LDso 
of the drug ranged from 6-9 mg/kg in mice and 9-21 mg/kg in rats. LDso values 
in these ranges are indicative of a drug with a high degree of toxicity. 

DOSAGE AND ADMINISTRATION 

One drop of JOPIDINE Ophthalmic Solution should be instilled in the scheduled 
operative eye one hour before initiating anterior seqment laser surgery and a 


Total Maximum Postsurgical Intraocular Pressure (mmH to evaporation. 
Treatment Spikes 20-29 mmHg 30-39 mmHg 40-49 mmHg > 50 mmHg 0.25 mL: NDC 0065-0660-25 
raclonidine 2 0 0 1 1 STORAGE l 
acebo 22 1 10 4 7 Store at room temperature. Protect from light. 


U.S. Patent No. 4,517,199 


INDICATIONS AND USAGE 
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Retinal Detachment With Breaks in the Pars Plicata of the 
Ciliary Body 





Yukio lijima, M.D., Kaoru Wagai, M.D., Yoko Matsuura, M.D., 
Masahiro Ueda, M.D., and Izumi Miyazaki, M.D. 


We studied four eyes with retinal detach- 
ment accompanied by a break in the nonpig- 
mented epithelium in the pars plicata of the 
ciliary body in three patients with atopic der- 
matitis. Each eye had either ectopia lentis or 
coloboma of the lens. In the region of the lens 
malformation, ciliary processes were hypo- 
plastic. These rudimentary ciliary processes 
were observed only in the anterior half of the 
pars plicata. At their posterior end, the ciliary 
nonpigmented epithelium had been ruptured 
and a break by zonular traction was apparent. 
In the other region of the pars plicata, ciliary 
processes were normal and no break was de- 
tected. The break in the pars plicata was treat- 
ed by diathermy application and segmental 
scleral buckling, without subretinal fluid 
drainage, and with the resulting reattachment 
of the retina. Hypoplasia of ciliary processes is 
basically responsible for the development of a 
break in the pars plicata. 


Tue pars piicata of the ciliary body is com- 
posed of numerous ciliary processes and looks 
like a crenellated fortress. Rarely, a break oc- 
curs in the nonpigmented epithelium in the 
pars plicata, which can develop into retinal 
detachment. This condition was first reported 
by Long and Danielson,‘ and was then reported 
by five groups, including Takemoto and associ- 
ates.’ 
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The patient described by Long and Danielson 
developed a retinal detachment two years after 
a perforating trauma with partial dislocation of 
the lens. Maximum pupillary dilation was in- 
duced in the patient, but the investigators were 
unable to find a retinal tear or disinsertion; they 
did find a delicate grayish membrane project- 
ing forward from the region of the ora serrata 
to the pupillary margin. They considered this 
membrane to be the detachment of the pars 
ciliaris retinae caused by a disinsertion at the 
anterior margin of the ciliary epithelium. 

In contrast with this patient, all the patients 
examined by the previous five groups de- 
veloped the disorder with only a slight or no 
ocular trauma preceding it. These patients 
showed similar clinical characteristics: retinal 
detachment accompanied by a partial displace- 
ment of the lens; a break in the pars plicata in 
the region of lens abnormality; and the break 
observed as a grayish white membranous 
structure in a gap between the lens and the iris. 

Little is known about the pathogenesis of 
retinal detachment accompanied by a break in 
the pars plicata except that it results from 
zonular traction. We studied four eyes with 
retinal detachment accompanied by this break 
in three patients with atopic dermatitis. Our 
findings show that a congenital malformation 
of ciliary processes plays a significant role in 
the development of a break in the pars plicata. 





Case Reports 


Case 1 

Retinal detachment was diagnosed in a 27- 
year-old man, and he was referred to our de- 
partment on July 15, 1981. Two weeks previous- 
ly the patient noted the sudden loss of the nasal 
visual field of his left eye. He had no history of 
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ocular trauma. He had been treated for atopic 
dermatitis since early infancy. He had a serum 
IgE level of more than 16,000 IU/ml. On admis- 
sion, his best-corrected visual acuity was R.E.: 
20/40 and L.E.: 20/200. The refractive error was 
~8.00 -0.5 x 180 in the right eye and —8.0 
—0.75 x 180 in the left eye. The intraocular 
pressure was 20 mm Hg in the right eye and 17 
mm Hg in the left eye. 

In the left eye, slight anterior and posterior 
subcapsular lens opacities were present. When 
the patient turned his eye to the upper left 
under maximum pupillary dilation, a slight, 
segment-defect-type coloboma of the lens was 
detected at the 2:00 o’clock meridian (Fig. 1). 
Flat retinal detachment was present over the 
temporal half of the fundus, including the 
macula, and there was detachment of the pars 
plana. Repeated examination with a binocular 
ophthalmoscope under scleral depression 
failed to demonstrate a break in the retina or 
the pars plana. The superotemporal portion of 
the fundus periphery was then inspected un- 
der maximum pupillary dilation with a monoc- 
ular ophthalmoscope. When the examiner 
pulled the condensing lens while looking into a 
slender gap between the iris and the lens, a 
break-like opening came into view. Observa- 
tion with a three-mirror contact lens showed 
that a grayish white, arcuate, membranous 
structure projected from behind the iris toward 
the lens in the region of the lens coloboma. The 
edge of the membranous structure was pulled 
to the lens by zonular fibers. The space between 
the membranous structure and the iris was 
completely dark. When the space was illumi- 
nated with a slit beam, however, a bright-red 
lining like the bottom of an ordinary retinal 
break was observed. The membranous struc- 
ture extended posteriorly and seemed to be 
continuous with the detachment of the pars 
plana. This appeared to indicate a break in the 
nonpigmented epithelium in the pars plicata 
(Fig. 2, top left), because the grayish white, 
membranous structure was considered to be 
the detached nonpigmented epithelium in the 
pars plicata. This was the only break observed. 
It was approximately as wide as one clock hour 
on the surface and 1.5 hours at the bottom. At 
the site of the break, ciliary processes seemed 
to be defective. In the other part of the pars 
plicata, ciliary processes were normal, and 
there was no break. The right eye had slight 
anterior and posterior subcapsular lens opaci- 
ties. 

Because the break in the pars plicata was 





Fig. 1 (lijima and associates). Patient I, left eye. 
Slight coloboma of the lens, detected at 2:00 o'clock 
meridian with the eye turned to the upper left, 


considered the only break present, based on 
the results of repeated ophthalmoscopy, an 
operation involving diathermy application and 
segmental scleral buckling was performed on 
July 30, 1981. In this operation, a circumferen- 
tial incision was placed on the sclera at a depth 
of one half its thickness at 5 mm off the corneo- 
scleral limbus between the superior and lateral 
rectus muscles. The sclera on both sides of the 
incision was undermined and raised to create a 
scleral bed 5 mm in width. Surface diathermy 
was applied in a U-shape to the scleral bed until 
the break was fenced in, and a silicone sponge 
was embedded there. Subretinal fluid was not 
drained, and the retina was reattached the next 
day. The best-corrected visual acuity of the left 
eye was 20/40 in April 1983. The patient sus- 
tained a head contusion in April 1987, and a 
recurrence of retinal detachment in the left eye 
followed. The precipitating factor in the recur- 
rence was a horseshoe tear that occurred at the 
superonasal equator. The tear was repaired by 
cryoapplication, drainage of subretinal fluid, 
and scleral buckling with a circling band, re- 
sulting in reattachment of the retina. 

In July 1987, the site of the break in the pars 
plicata was reinspected. The break appeared 
nearly the same as it did before the operation in 
1981 and remained wide open. The region ap- 
peared to be deficient in ciliary processes (Fig. 
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Fig. 2 (lijima and associates). Patient 1, left eye. Top left, A break in the pars plicata projects from behind the 
iris to the interspace between the iris and the lens; top right, at the site of this break, ciliary processes appear to 
be defective; bottom left, the bottom of the break. The posterior half of the pars plicata is devoid of ciliary 
processes and flat. Anterior to this portion, rudimentary ciliary processes are seen as grayish white elevated 
spots at the edge of the iris; bottom right, rudimentary ciliary processes are completely exposed by pressing the 
sclera at the point shown (bottom left) from the conjunctival side. 


2, top right). A close view of the ciliary process- 
es, obtained by tilting a three-mirror contact 
lens, showed that the posterior half of the pars 
plicata was devoid of ciliary processes and flat, 
with a bright-red ciliary pigmented epithelium 
visible through it. Anterior to this portion, 
small, grayish white, elevated spots were noted 
at the edge of the iris (Fig. 2, bottom left). 
When the local sclera was pressed lightly to 


study the spots, the anterior half of the pars 
plicata came into view, and four small, grayish 
white, rice grain-shaped protrusions were 
found aligned. We considered these protru- 
sions to be the rudimentary ciliary processes 
(Fig. 2, bottom right). At the site of the break, 
the anterior and equatorial zonular fibers were 
absent, and only posterior zonular fibers were 
observed. Each individual fiber was thick. The 
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right eye was deficient in anterior zonular fi- 
bers. 


Case 2 

Retinal detachment was diagnosed in an 18- 
year-old man, and he was referred to our de- 
partment on Aug. 10, 1987. Three weeks before 
that date, he noticed a smoky haze in the 
temporal visual field of his right eye. He had 
been hit by a soccer ball two years previously, 
and his right eye sustained a contusion, with 
resulting traumatic hyphema. He had been 
treated for atopic dermatitis since early child- 
hood, during which his mother found him 
slapping his eye to allay itching. On admission, 
the best-corrected visual acuity was 20/20 in 
both eyes. The refractive error was —0.75 in 
both eyes. Intraocular pressure was 15 mm Hg 
in the right eye and 17 mm Hg in the left eye. 

In the right eye, the lens showed slight pos- 
terior subcapsular opacities. There was a flat 
retinal detachment on the nasal and lower nasal 
portions of the fundus, as well as detachment 
of the pars plana. No break was detected either 
in the retina or in the pars plana. Examination 
with a three-mirror contact lens was performed 
under maximum pupillary dilation. When a 
gap between the iris and the lens in the nasal 
through lower nasal quadrants was examined, 
a slight segment-defect-type coloboma of the 
lens was found around halfway between the 3 
and 4 o’clock meridians at the equator. A break 
in the pars plicata, like the one in the left eye of 
Patient 1, was present. The break was as wide 
as approximately one clock hour. Anterior, 
equatorial, and posterior zonular fibers were 
detected. At the site of the break, anterior and 
posterior zonular fibers were sparse. Equatorial 
zonular fibers were attached to the posterior 
edge of the break. Though ciliary processes 
were not apparent at the site of the break, low 
and short anteroposterior rudimentary ciliary 
processes were observed in the anterior half of 
the pars plicata when the local sclera was light- 
ly pressed. In the other region of the pars 
plicata, ciliary processes were normal and no 
break was detected. The left eye was normal. 

Based on our experience with Patient 1, we 
believed that the break in the pars plicata was 
the only break present and performed an oper- 
ation on Aug. 12. An incision was placed at the 
depth of one half the thickness of the sclera at 4 
mm from the corneoscleral limbus between the 
2:00 and 4:30 o’clock meridian. Penetrating dia- 
thermy was applied with subsequent segmen- 
tal scleral buckling as in Patient 1. Subretinal 


fluid was not drained. The retina reattached on 
the day after the operation. There has been no 
recurrence since then. Best-corrected postoper- 
ative visual acuity in the right eye was 20/15. 
Postoperative follow-up disclosed that the 
break was flattened out and appeared as a 
grayish white membranous structure (Fig. 3). 


Case 3 

A 26-year-old man was referred to our de- 
partment for an operation for bilateral retinal 
detachment on Sept. 2, 1988. One month earli- 
er, he had become aware of lessened visual 
acuity in his left eye. There was no history of 
ocular trauma. He had suffered from bronchial 
asthma since the age of 3 years, and had been 
treated for atopic dermatitis since the age of 14. 
He had a serum lgE level of 14,000 IU/ml. On 
admission, the best-corrected visual acuity was 
R.E.: 20/32 and L.E.: 20/100. The refractive 
error was —6.5 —0.75 x 180 in the right eye, and 
—7.0 —0.75 x 180 in the left eye. Intraocular 
pressure was 18 mm Hg in both eyes. 

In the right eye, the lens showed slight pos- 
terior subcapsular opacities. On maximum pu- 
pillary dilation, slight ectopia lentis toward the 
nasal side was detected (Fig. 4, left). A flat 
retinal detachment was present in the equatori- 
al region between the 8:00 and 10:00 o’clock 
meridians, and a retinal break the size of three 
disk diameters was detected in the center of 
this region. Detachment of the pars plana was 
also present. Observation with a three-mirror 
contact lens showed that the gap between the 
iris and the lens was wide on the temporal side, 
and a grayish white, membranous- structure 
could be seen through the gap. A spindle- 
shaped break in the pars plicata was located in 
this membranous structure at the 9:00 o’clock 
meridian (Fig. 5, left). The posterior edge of the 
break was crenate. The grayish white, membra- 
nous structure continuous with the edge of the 
break extended posteriorly to the region of the 
ora serrata. It was the detached ciliary nonpig- 
mented epithelium. The break was as wide as 
roughly one clock hour. At the site of the break, 
anterior, equatorial, and posterior zonular fi- 
bers were observed, and the equatorial zonular 
fibers were the thickest. These thick fibers were 
attached to the posterior edge of the break. 
Several small gaps were detected among the 
equatorial zonular fibers. At the site of the 
break, ciliary processes seemed to be defective. 
However, when this region was inspected with 
a three-mirror contact lens by pressing the local 
sclera, rudimentary ciliary processes half the 
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Fig. 3 (lijima and associates). Patient 2, right eye. 
Postoperative view of a break in the pars plicata. The 
break collapsed to become flat, and appears as a 
grayish white, membranous structure. 


size of normal ones in height and anteroposte- 
rior length were detected in the anterior half of 
the pars plicata. The break was located at the 
posterior end of these processes. In the other 
region of the pars plicata, ciliary processes 
were normal and there was no break. 

In the left eye, the lens showed slight anterior 
subcapsular opacities, and under maximum 


pupillary dilation, it was slightly displaced 
toward the nasal side (Fig. 4, right). A flat 
retinal detachment was present on the tempor- 
al half of the fundus, including the macula. An 
irregularly shaped retinal tear the size of 5 x 4 
disk diameters was detected at the equator at 
the 3:00 o’clock meridian. The pars plana was 
detached between the 1:30 and 4:30 o’clock 
meridians. In the gap between the iris and the 
lens on the temporal side, a grayish white, 
membranous structure was observed as in the 
right eye. Three relatively small, irregularly 
shaped breaks in the pars plicata were present 
in the structure (Fig. 5, right). Each break was 
approximately as wide as one half-hour, and 
three breaks were arranged along the circum- 
ference at same intervals. The posterior edges 
of the breaks were sometimes rolled up as they 
were pulled by the equatorial zonular fibers. 
Findings pertaining to zonular fibers and cili- 
ary processes were identical with those in the 
right eye. 

On Sept. 9, 1988, an operation was per- 
formed on the left eye. The equatorial retinal 
tear was repaired by cryoapplication and scleral 
buckling with an episcleral silicone sponge, 
and the break in the pars plicata was treated by 
diathermy application and segmental scleral 
buckling. Subretinal fluid was not drained. On 
Sept. 20, 1988, the same operation was per- 
formed on the right eye. In both eyes, the retina 
reattached the day after the operation. Six 
months after the operation, visual acuity was 





Fig. 4 (lijima and associates). Patient 3. Left, Right eye; right, left eye. Ectopia lentis. 
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Fig. 5 (lijima and associates). Patient 3. Left, Right eye shows a spindle-shaped break in the pars plicata; right, 
left eye shows three relatively small breaks in the pars plicata. 


R.E.: 20/15 and L.E.: 20/40. Postoperative 
follow-up disclosed that the break in the pars 
plicata was completely flattened out in the right 
eye. Observation by pressing the sclera showed 
that the original edge of the break lay flat 
posteriorly to the low ciliary processes. The 
breaks in the left eye showed no change in 
shape. 


ee 
Discussion 
ne i 


The documented breaks in the pars plicata of 
the ciliary body can be roughly divided into 
two groups: those caused by outside agents, as 
described by Long and Danielson,!and those 
that develop spontaneously. Our cases belong 
to the latter group. The pathogenesis of breaks 
in the pars plicata that develop spontaneously 
is largely obscure; it is only known that they 
result from traction by the zonules. 2356 

In our patients, abnormalities in the lens, 
zonules, and ciliary processes were all located 
in the same region. The lens abnormalities 
detected were coloboma in two eyes (two pa- 
tients) and ectopia towards the nasal side in 
two eyes (one patient). These lens abnormali- 
ties were so slight as to be undetected under 
ordinary mydriasis, and identified only when 


maximum pupillary dilation was induced. In 
two eyes with ectopia lentis, several small gaps 
in equatorial zonular fibers were detected in the 
region of lens abnormality. In one eye with 
coloboma of the lens, the number of anterior 
and equatorial zonular fibers was reduced. In 
another eye with coloboma of the lens (Patient 
1), anterior and equatorial zonular fibers were 
completely lacking, and only the posterior zon- 
ular fibers were present. Because none of the 
zonular fibers showed signs of trauma, the 
abnormalities in the lens and zonules seemed 
to be congenital malformations. Ciliary proc- 
esses in the region of lens abnormality were 
rudimentary in all four eyes. They were small 
and less than half the normal size in height and 
anteroposterior length. There was a great vari- 
ation in the width of a ciliary process and the 
interval between two ciliary processes. At the 
extreme, ciliary processes were underdevel- 
oped as in Patient 1. Defect of the pigmented 
epithelium was not detected in the region of 
rudimentary ciliary processes, nor was there 
any hyperplasia of the adjacent ciliary process- 
es. Accordingly, this abnormality in ciliary 
processes was not identified as coloboma of the 
ciliary body,’ but as congenital developmental 
failure of ciliary processes themselves, that is, 
hypoplasia of ciliary processes. In our cases, 
the hypoplastic ciliary processes were present 
over the length corresponding to the total 


Vol. 108, No. 4 


Retinal Detachment With Breaks in the Pars Plicata 355 





width of seven or eight normal ciliary process- 
es. The anterior half of the pars plicata in sucha 
case had diminutive ciliary processes, whereas 
its posterior half, which appeared flat, was 
devoid of ciliary processes and merged into the 
pars plana. Breaks in the pars plicata were 
located in a region where such hypoplastic 
ciliary processes were present. Zonular fibers 
were attached to the pars plicata between the 
anterior half, with hypoplastic ciliary process- 
es, and the posterior half. On the iridal side of 
the site of attachment, the nonpigmented epi- 
thelium was ruptured and showed a break 
roughly paralleling the corneoscleral limbus. 
The breaks were absent in the other regions 
containing normal ciliary processes. 

All of our patients suffered from atopic der- 
matitis. Patients affected by this disease are 
reported to rub their eyes and to slap their faces 
vigorously to allay the itching.®” Rubbing or 
slapping compresses the eyeball in the antero- 
posterior direction, and the corneoscleral ring 
is dilated in compensation. As a result, zonular 
fibers are strained and pull the ciliary epitheli- 
um. The nonpigmented epithelium may weak- 
en progressively with repeated traction and 
finally rupture. 

Cataract and retinal detachment are known 
to occur as the ocular complications of atopic 
dermatitis," and association between cataract 
and retinal detachment and atopic dermatitis 
has been embryologically explained by Coles 
and Laval.’ According to their theory, the skin, 
lens, and retina are derived from the same 
ectoderm, so that when the skin is affected by 
atopic dermatitis, the lens and retina are also 
affected. We believe that the ciliary epithelium 
also originates in the ectoderm, and that it may 
be affected and weakened in conjunction with 
skin reactions. 
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Angioid Streaks in Homozygous B Thalassemia 
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E. Kavouklis, M.D., L. Gabriel, M.D., I. Rombos, M.D., 
M. Karagiorga, M.D., and P. Kaklamanis. 


One hundred patients with homozygous ß 
thalassemia (62 had B thalassemia major and 
38 had ß thalassemia intermedia) were exam- 
ined by ophthalmoscopy for angioid streaks. 
Angioid streaks were found in 20 patients 
from both the B thalassemia major and ß thal- 
assemia intermedia groups (nine and 11 pa- 
tients, respectively). A positive correlation 
was found between age and angioid streaks (P 
= .0017), as was a difference in the prevalence 
of angioid streaks between the two forms of 
the disease (P = .079). Additionally, a signifi- 
cant correlation was noted between chelating 
therapy and the prevalence of angioid streaks 
(P = .039). However, using multivariate analy- 
sis to correct for the effects of age, the correla- 
tion of angioid streaks with the form of dis- 
ease disappeared, whereas the level of 
significance between chelation therapy and 
angioid streaks was reduced (P = .05). The 
high frequency of angioid streaks observed in 
patients with B thalassemia and the severe 
complications observed in one patient render a 
thorough ophthalmoscopic examination and 
follow-up of such patients necessary for both 
early diagnosis and possible therapeutic inter- 
vention. 


Anctow streaks were first described in 1889 
by Doyne,' who detected them ina patient who 
had received a ’’poke in the eyes.” The term 
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‘“angioid streaks” was used by Knapp in 1892’ 
and since then angioid streaks have been asso- 
ciated with pseudoxanthoma elasticum, osteitis 
deformans (Paget’s disease), Ehlers-Danlos 
syndrome, acromegaly, epilepsy, idiopathic 
thrombocytopenic purpura, trauma, hyper- 
phosphatemia, chromophobe adenoma, facial 
angiomatosis, diffuse lipomatosis, dwarfism, 
lead poisoning, neurofibromatosis, and hemo- 
globinopathies.’* 

Hemoglobinopathies in which  angioid 
streaks have been reported include homozy- 
gous cell disease (HbSS), sickle cell hemoglobin 
C disease (HbSC), sickle cell thalassemia (HbS 
thalassemia),‘ sickle cell trait (HbAS),° hemo- 
globin H disease (HbH),° homozygous ß thalas- 
semia major,’® B thalassemia intermedia,’ and 
B thalassemia minor.” 

On ophthalmoscopic examination, angioid 
streaks appear as single or multiple asymmetri- 
cal, bilateral dark-red, brown, or gray bands 
radiating from the optic disk. They represent 
breaks in the elastic lamina of Brtich’s mem- 
brane.’ The prevalence of angioid streaks is low 
in hemoglobinopathies, with the exception of 
sickle cell anemia, in which it ranges from 
1.4%* to 21%." 


Patients and Methods 


One hundred unselected patients with ho- 
mozygous ß thalassemia were included in our 
study. All patients were regularly followed up 
in the thalassemia unit at the Laiko General 
Hospital. All were white, Greek nationals, and 
residents of Greece. Sixty-two had ß thalasse- 
mia major, and 38 had ß thalassemia inter- 
media. 

The patients’ ages ranged from 14 to 62 years 
(mean age, 26 years). Forty-eight were male 
and 52 were female (Table 1). 

Visual acuity was determined in both eyes of 
all patients. Both fundi were examined in the 
patients by binocular indirect and direct oph- 
thalmoscopy. In all patients found to have 
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TABLE 1 
CLINICOLABORATORY FEATURES OF SUBJECTS 


i a 


CHELATION FERRITIN 
NO. OF TYPE OF B TRANSFUSIONS THERAPY HEMATOCRIT LEVELS 
PATIENTS SEX AGE THALASSEMIA RECEIVED RECEIVED (%) (MEAN) (ug/L) (MEAN) 
Patients With Angioid Streaks 
20 12M Mean: Major: 5 never transfused; 10 never received; 27.5 (range: 700-6,420 


8 F 34.75 yrs 9/62 (14.5%); 15 received 10-861 10 received chelation 20-33.5) (median: 4,150) 


intermediate: 
11/38 (28%) 


(23 to 61 yrs) 


units (median: 460) 


therapy for 3-12 yrs 
(median: 5 yrs) 


Patients Without Angioid Streaks 


80 36 M Mean: Major: 
44 F 24.00 yrs 53/62 (85.5%); 
(14 to 62 yrs) intermediate: 
27/38 (72%) 


angioid streaks, fundus photography and fluo- 
rescein angiography were performed. 

Statistical analysis was performed by chi- 
square test and multiple regression analysis, 
using a specific statistical package.” The de- 
pendent variable was the presence or absence 
of angioid streaks. The independent variables 
that were included in the analysis are shown in 
Table 1. 

Patients were followed up every six months. 


EE 


Results 


L 


Angioid streaks were detected in 20 patients 
(20%). In all cases, the streaks were bilateral. 

Data from the patients’ hematologic history 
are summarized in Table 1. Patients were classi- 
fied in two groups, according to the presence or 
absence of angioid streaks. Nine of 20 patients 
with angioid streaks had the major type of 


5 never transfused; 
75 received 3-950 
units (median: 480) 


11 never received; 
69 received chelation 20-36) 
therapy for 3-12 yrs 
(median: 7 yrs) 


27.5 (range: 725-8,900 
(median: 4,375) 


homozygous ß thalassemia and 11 had the 
intermedia type. Of those patients without an- 
gioid streaks, 53 had the major type and 27 had 
the intermedia type. The prevalence of angioid 
streaks (P = .079) among the patients with the 
intermedia type was higher (11 of 38, 28%) than 
among those with the major type (9 of 62, 
14.5%). The age distributions of the patients 
with angioid streaks are presented separately 
for the two subgroups of homozygous ß thalas- 
semia (Table 2). Patients with major thalasse- 
mia were younger than those with intermediate 
thalassemia. Five of 20 patients with angioid 
streaks had never undergone transfusion, and 
15 had received ten to 864 (median, 460) blood 
units. Five of 80 patients without angioid 
streaks had never undergone transfusion, and 
75 had received three to 950 (median, 480) 
blood units. There was no difference in the 
mean hematocrit level between the two groups. 
Ten of 20 patients with angioid streaks and 69 
of 80 without angioid streaks had undergone 


TABLE 2 
AGE DISTRIBUTION OF ANGIOID STREAKS IN HOMOZYGOUS £ THALASSEMIA 


ae. 6 eee aes 


DISEASE 


11-20 21-30 
B thalassemia major 
Angioid streaks present 0 f 
Angioid streaks absent 34 17 
B thalassemia intermedia 
Angioid streaks present 0 4 
Angioid streaks absent 5 14 


Total 39 42 


AGE (YRS) 
NO. OF 
31-40 41-50 51+ PATIENTS 
2 0 0 9 
2 0 0 53 
3 2 2 11 
6 1 1 27 
13 3 3 100 
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chelation therapy from three to 12 years. The 
dosage was 40 mg/kg of body weight/day for 
both groups. The mean ferritin levels in the 
group with angioid streaks ranged from 700 to 
6,420 ug/l (median, 4,150 ug/l) and in the group 
without angioid streaks from 725 to 8,900 ug/l 
(median, 4,375 ug/l). Multivariate analysis in- 
cluded sex, age, type of thalassemia, transfu- 
sions, chelating therapy, and hematocrit and 
ferritin levels as independent variables. Statis- 
tical analysis indicated that the angioid streaks 
were positively correlated with age (P = .0017), 
whereas no such correlation was found be- 
tween angioid streaks and the number of trans- 
fusion units or the hematocrit or the ferritin 
levels, or both. When the chi-square test was 
applied to the data, a correlation between angi- 
oid streaks and type of disease (P = .079) as 
well as between angioid streaks and chelation 
therapy (P = .039) was found. However, when 
multivariate analysis was applied to control for 
the effects of age, the former correlation disap- 
peared (P = .21), whereas in the latter, the level 
of significance was reduced (P = .05). 

The Figure shows the number of patients 
examined and the percentage of those in each 
age group with angioid streaks. Angioid 
streaks were not found in patients aged 11 to 20 
years, whereas an increasing percentage of 
patients in older age groups had angioid 
streaks. 

Fluorescein angiography was performed in 
only the 20 patients who had ophthalmoscopic 
findings indicative of angioid streaks. The typi- 
cal hyperfluorescence of angioid streaks was 
found in both eyes. The streaks were usually 
similar in both eyes. In older patients, angioid 
streaks were usually located near the macular 
region. In only one of these patients were 
angioid streaks associated with macular chang- 
es resulting in a significant bilateral decrease in 
visual acuity and a subretinal hemorrhage of 
the left eye. 


Discussion 


Angioid streaks were present in 20 (20%) of 
the patients examined. The prevalence of angi- 
oid streaks in sickle cell anemia ranges from 
1.4%* to 21%," whereas in other hemoglobin- 
opathies it is low. Angioid streaks in sickle cell 
disease have been related to age and found in 
patients over 25 years of age." Our results 
indicate that the occurrence of angioid streaks 
is also age-related in B thalassemia. We found 
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Figure (Aessopos and associates). The develop- 
ment of angioid streaks in patients with B thalasse- 
mia is more frequent with increasing age. 


no angioid streaks in patients aged 20 years or 
younger. Multivariate analysis showed a posi- 
tive correlation between age and angioid 
streaks (P = .0017). We found angioid streaks in 
patients with both major and intermedia ß 
thalassemia. The difference (P = .079) observed 
in the prevalence between these two types of B 
thalassemia reflects age differences between 
the two subgroups, as shown by the multivari- 
ate analysis (P = .21). 

The pathogenesis of angioid streaks in hemo- 
globinopathies is not clear. In previously re- 
ported cases of B thalassemia, the theory of 
chronic hemolysis and iron deposition has been 
favored. However, patients with hemosiderosis 
from other causes have not been reported to 
develop angioid streaks, although angioid 
streaks have been reported in two pateints with 
hemochromatosis."" In this study, no correla- 
tion was found between angioid streaks and 
ferritin levels. Chelation therapy does not seem 
to have a definite influence on the development 
of angioid streaks (P = .5) when the effects of 
age are controlled in the statistical analysis. 
Older patients (who have angioid streaks more 
frequently) usually belong to the B thalassemia 
intermedia group and thus usually receive 
fewer transfusion units and less chelation ther- 
apy than younger patients. 

In sickle cell disease, vascular obstruction 
affecting the choriocapillary circulation, in ad- 
dition to the above-mentioned mechanisms, 
has been proposed as a causative factor, even 
though three patients who developed posterior 
ciliary vessel obstruction did not develop angi- 
oid streaks."* Another possible causative factor 


Vol. 108, No. 4 


Angioid Streaks in Homozygous ß Thalassemia 359 


aaa, 


of sickle cell disease may be a generalized 
elastic tissue defect of unknown cause.” Al- 
though routine skin biopsies did not succeed in 
demonstrating this theory, a more recent study 
using skin biopsies and more sophisticated 
methods did find a wide spectrum of elastic 
tissue disorders in patients with sickle cell 
disease”; according to these authors, these dis- 
orders represent a unique aspect of sickle cell 
disease in all hemoglobinopathies. It is unlikely 
that the elastic tissue defect has a genetic ori- 
gin, because the genes involved are located on 
different chromosomes”: the B-globin gene 
complex is located on chromosome 11, whereas 
the type I collagen and elastin genes have been 
mapped to chromosomes 17 and 7, respective- 
ly. 

Given the prevalence of angioid streaks in 
patients with B thalassemia, we postulate that 
similar elastic tissue defects may exist in B 
thalassemia patients. 

Visual disability caused by angioid streaks is 
uncommon in patients with hemoglobinopa- 
thies. In one of our older patients, we found 
macular changes caused by angioid streaks, 
which resulted in a significant decrease in visu- 
al acuity and a subretinal hemorrhage. Al- 
though secondary complications have been 
rare thus far, this may change, because an 
increasing number of patients with B thalasse- 
mia are expected to live longer as a result of the 
new therapies available. We believe that a de- 
tailed ophthalmoscopic examination of all pa- 
tients with B thalassemia and fluorescein angi- 
ography in those found to have angioid streaks 
is necessary for both the detection and follow- 
up of secondary complications, such as macular 
changes, and subretinal vascularization and 
hemorrhage, and for possible earlier therapeu- 
tic intervention. 
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Histopathology of Tissue Removed During Vitrectomy for 


Impending Idiopathic Macular Holes 





William E. Smiddy, M.D., Ronald G. Michels, M.D., Serge de Bustros, M.D., 
Zenaida de la Cruz, and W. Richard Green, M.D. 


Vitrectomy may prevent the progression of 
an impending macular hole by removing the 
layer of cortical vitreous from the posterior 
retina. To determine the nature of the cortical 
vitreous tissue, we identified and removed 
from the surface of the posterior retina a thin 
sheet of what appeared to be posterior cortical 
vitreous in 29 patients undergoing vitrectomy 
for an impending macular hole. In seven pa- 
tients, the tissue was isolated for transmission 
electron microscopic study. Millipore filter 
specimens of the vitreous aspirates from all of 
the patients were studied by light microscopy. 
Vitreous condensates were present in all 29 
specimens, fibrocellular membrane fragments 
were present in three, and fragments of inter- 
nal limiting membrane were present in four. A 
collagen matrix was present in each of the 
seven specimens studied by electron microsco- 
py, and in every specimen, the collagen’s di- 
ameter was consistent with indigenous vitre- 
ous collagen. These findings confirm the 
presence of an acellular tissue layer on the 
posterior retina in eyes with an impending 
macular hole and indicate that it is usually 
indigenous vitreous collagen. 


Direcr anTERoposTERIOR vitreous traction 
has been suggested as a pathogenic mechanism 
causing idiopathic macular holes. Recently, the 
concept of tangential vitreofoveal traction 


Accepted for publication June 28, 1989. 

From the Vitreoretinal Surgery Service (Drs. Smiddy, 
Michels, and de Bustros), and the Eye Pathology Labo- 
ratory (Ms. de la Cruz and Dr. Green), Wilmer Ophthal- 
mological Institute, Johns Hopkins Medical Institutions, 
Baltimore. 

Reprint requests to W. Richard Green, M.D., 
Maumenee 400, 600 N. Wolfe St., Baltimore, MD 21205. 


caused by the posterior vitreous surface that 
remains attached to the retina, or is only slight- 
ly separated from the retina, has been suggest- 
ed as the cause of macular holes.'“ Pars plana 
vitrectomy has been performed in an effort to 
prevent the progression to a macular hole in 
eyes with high-risk features.*® During vitrec- 
tomy, a thin sheet of transparent tissue overly- 
ing the macula and the posterior retina can be 
identified, separated from the retina, and ex- 
cised, but the nature of this tissue has been 
uncertain. The purpose of this study was to 
examine vitreous specimens removed during 
pars plana vitrectomy for impending macular 
holes by using light and electron microscopy to 
determine the nature of this thin sheet. 


Subjects and Methods 


Twenty-nine patients undergoing vitrectomy 
to prevent the progression of an impending 
macular hole were chosen for the study. Pa- 
tients undergoing surgery had signs and symp- 
toms indicative of high risk for the develop- 
ment of a macular hole.‘ In each patient, a thin 
sheet of tissue overlying the macula and pos- 
terior retina was identified, separated from the 
retina, and excised. 

The complete vitrectomy specimen from each 
of the 29 patients was concentrated using a 
Millipore filter and stained with a modified 
Papanicolaou stain.’ In the first 22 patients, the 
thin layer of epiretinal tissue, thought to be 
cortical vitreous, was excised without special 
handling and, therefore, was also included in 
the main vitreous specimen. A special handling 
technique was developed as we gained further 
surgical experience for this diagnosis. Hence, 
in the last seven patients, the thin sheet speci- 
men was surgically isolated and processed for 
transmission electron microscopy. 
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A pars plana vitrectomy was performed in 
each affected eye. After the central vitreous was 
excised, a posterior fluid cavity was encoun- 
tered, suggesting that a posterior vitreous de- 
tachment already existed. There were no signs 
of vitreous gel remaining on the retina. The 
intraocular pressure was increased by raising 
the infusion bottle, and a taper-tip extrusion 
needle on a flute handle was used to search 
along the posterior retinal surface. A thin layer 
of tissue lying on the posterior retina was 
identified in each patient. Suction force 
through the extrusion needle was used to ele- 
vate the tissue layer above the posterior retina, 
and the tissue layer was found to extend far 
toward the periphery. The tissue appeared to 
be vitreous gel, and it was too thin to be 
grasped with intraocular forceps. 

In the first 22 patients, the thin sheet of 
apparent posterior cortical vitreous was excised 
with the vitrectomy probe without special han- 
dling. In the last seven patients, a syringe 
attached to a three-way stopcock was spliced 
into the suction line. After the cortical layer 
was identified and elevated, it was excised with 
the vitrectomy probe using manual suction to 
divert the specimen into the syringe. Care was 
taken to avoid engaging any remaining periph- 
eral vitreous. 

The specimen from the syringe was trans- 
ferred to a plastic micro test-tube and centri- 
fuged for two minutes at 1,000 revolutions per 
minute. The fluid was decanted and replaced 
with a 2% agar solution and allowed to solidify. 
The tip of the plastic test tube containing the 
pellet was cut off and transferred to a glass vial 
to be serially dehydrated, counter-stained with 
osmium tetroxide, and embedded in epoxy res- 
in. Ultra-thin sections were prepared for trans- 
mission electron microscopy. 


Results 


Light microscopic results—Vitreous conden- 
sates were present in each of the 29 Millipore 
filter specimens. A fibrocellular membrane at- 
tached to a fragment of internal limiting mem- 
brane was present in two specimens, fragments 
of internal limiting membrane without fibrocel- 
lular membranes were present in two, and a 
fibrocellular membrane without internal limit- 
ing membrane was present in one. There was 
no internal limiting membrane or other cellular 


TABLE 
ULTRASTRUCTURAL FINDINGS IN PATIENTS 
UNDERGOING VITRECTOMY FOR IMPENDING 
MACULAR HOLE 





CASE NO., 
AGE (yrs), SEX COLLAGEN MATRIX OTHER FEATURES 

1, 66, M Present Internal limiting 
membrane, fibrous 
astrocytes 

2, 60, F Present Macrophages, 
lymphocytes 

3, 68, F Present — 

4, 58, M Present — 

5, 67, F Present — 

6, 58, M Present — 

7, 69, M Present — 





material in the Millipore filter specimens in the 
remaining 24 specimens. Seven of the 29 eyes 
progressed, postoperatively, to a full-thickness 
macular hole, but no fragments of retinal tissue 
were present in any specimen. 


Electron microscopic results—Features of the 
seven cases in which the thin layer was isolated 
for transmission electron microscopic study are 
summarized in the Table. Indigenous vitreous 
collagen (less than 16 nm in diameter) was 
present in all specimens (Fig. 1), but newly 
synthesized collagen (25 nm) was also present 
in the one specimen that contained fibrous 
astrocytes. One specimen contained a fragment 
of internal limiting membrane with abundant 
fibrous astrocytes (Fig. 2). Another specimen 
contained a lymphocyte and a macrophage. 
The other five specimens were devoid of cellu- 
lar material and contained only indigenous 
vitreous collagen. 


Discussion 


Early theories of the pathogenesis of idio- 
pathic macular holes focused on the possibility 
that anteroposterior vitreous traction caused 
the holes. The primary clinical evidence for 
these theories is the finding of a small opercu- 
lum suspended in front of the macular hole in 
approximately 50% of cases. The operculum 
appears to be suspended on a thin layer of 
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Fig. 1 (Smiddy and associates). Patient 4, appearance of indigenous vitreous with collagen fibrils that measure about 


16 nm in diameter (x 60,000). 


nearly transparent tissue, possibly a layer of 
posterior cortical vitreous. In a histopathologic 
study, Frangieh, Green, and Engel’ observed 
an operculum in one of seven eyes, but did not 
observe a thin layer of cortical vitreous in any 
of the seven eyes with idiopathic macular 
holes. Recently, researchers have suggested 
that macular holes are caused by tangential 
traction from contraction of a posterior hyaloid 
sheet.’ Visualization of the cortical sheet with 
a slit lamp and fundus contact lens is also 
sometimes possible in eyes with spontaneous 
separation of the epimacular layer.” 

A layer of epiretinal tissue thought to be a 
sheet of posterior cortical vitreous has been 
identified and excised in eyes undergoing vit- 
rectomy for impending macular holes.‘ Our 
study clarifies the nature of this tissue by using 
transmission electron microscopy to study tis- 
sue removed directly from the surface of the 
posterior retina. In these specimens, there was 
a predominance of vitreous collagen. In all 
specimens, the collagen fibrils were 16 nm or 
less in diameter, indicating that they were in- 
digenous vitreous collagen.’ In one specimen, 
there were also areas where the collagen fibrils 
adjacent to fibrous astrocytes measured up to 
25 nm in diameter, indicating newly synthe- 
sized collagen. The low rate of internal limiting 
membrane fragments present in these speci- 


mens indicates that the epiretinal layer consist- 
ently removed in clinical series is not internal 
limiting membrane. In contrast, there is a high 
rate of internal limiting membrane fragments 
present in vitreous specimens from vitrectomy 
for idiopathic epiretinal membranes.’ 

Fibrocellular membrane fragments were 
present in three specimens studied by light 
microscopy. In one specimen, there were abun- 
dant fibrous astrocytes. This fibrous tissue may 
represent an epipapillary membrane” that was 
removed with the posterior hyaloid layer when 
the thin layer was surgically separated from the 
retinal surface. 

Whereas internal limiting membrane was 
found in four specimens, no retinal tissue was 
found in the 29 specimens, including the subset 
of seven specimens from eyes that progressed 
to full-thickness macular holes after vitrec- 
tomy. In that group, the hole usually occurred 
within days after the surgery.* Of the four 
patients with internal limiting membrane in the 
specimen, one developed a macular hole and 
three had no progression. When a full- 
thickness hole develops after vitrectomy, an 
operculum is not visible. Thus, the hole may be 
caused by the completion of an atrophic proc- 
ess too far advanced to be reversed by surgery. 

The light and electron microscopic findings 
in this study support the clinical impression 
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Fig. 2 (Smiddy and associates). Patient 1, specimen containing a fragment of internal limiting membrane (asterisk, 
upper) and numerous fibrous astrocytes (lower) as characterized by the presence of 10-nm intracytoplasmic filaments 
(brackets and inset) and basement membrane formation (arrowheads) (upper, * 5,400; lower, 20,000; inset, 


x 60,000). 


that the thin epiretinal layer identified and These conclusions are consistent with a recent- 
removed during vitrectomy for an impending ly proposed mechanism of idiopathic macular 
macular hole is posterior cortical vitreous. hole formation.” 
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OPHTHALMIC MINIATURE 
. if the patient be in robust health, the circulation vigorous, and a little 
above par, acute inflammation may be excited by the operation, and this 
may destroy the eye in the course of a few hours; in such persons, 
therefore, it is necessary to lower action by abstemious living, by purga- 


tives, or by abstraction of blood. 


Frederick Tyrrell, A Practical Work on the Diseases of the Eye and Their 
Treatment, Medically, Topically, and by Operation, Vol. II. 


London, John Churchill, 1840, p. 386. 





Hereditary Pigmented Paravenous Chorioretinal Atrophy 





Kenneth G. Noble, M.D. 


Three male siblings, born of noncon- 
sanguineous parents, manifested the charac- 
teristic paravenous bone spicule accumulation 
typically seen in pigmented paravenous cho- 
rioretinal atrophy. The wide range of fundus 
appearances was apparent. The electroretino- 
gram confirmed a localized dystrophy, and an 
abnormal electro-oculogram in the least affect- 
ed brother suggested a more widespread ab- 
normality. The onset of the disorder in all 
three brothers was early in life (possibly con- 
genital), and there was minimal, if any, pro- 
gression. The mode of inheritance could not be 
established. Because some mildly affected 
individuals will be asymptomatic and have 
minimal fundus abnormalities, it is important 
to examine all family members when consider- 
ing the diagnosis of pigmented paravenous 
chorioretinal atrophy. 


Picmentep rARAVENOUS chorioretinal atrophy 
is a rarely reported disease, the diagnosis of 
which is made on the basis of a pigment accu- 
mulation in a paravenous distribution. Al- 
though this is a localized, geographic disorder 
and not a generalized degeneration, there is 
considerable variability in the extent and de- 
gree to which the retina is affected.’ 

Although most reported cases give no evi- 
dence of inheritance, the disorder has occurred 
in a father and son’ as well as in a mother and 
her three sons.* Described herein are three 
male siblings with hereditary pigmented para- 
venous chorioretinal atrophy who show the 
widest range of expressivity. 
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Case Reports 





Information was obtained on members of 
three generations of a family, and eight mem- 
bers from two generations were examined (Fig. 
1). The husband and wife (I-1 and I-2) of the 
first generation were not related, and both were 
examined by their son (Patient 1), who was an 
ophthalmologist, before they died and were 
reported normal. The three male siblings of the 
second generation were all affected and com- 
prise the case reports. All the offspring of the 
affected males were examined and found to be 
normal or were normal by history. 


Case 1 (II-3) | 

The proband was a 37-year-old man who had 
a history of a pigmentary retinopathy, noted at 
10 years of age, and was asymptomatic (Fig. 2, 
left). His previous diagnosis, made at 29 years 
of age, was “‘old chorioretinal scar, not retinitis 
pigmentosa,” and normal dark adaptation. He 
denied any visual symptoms. His four children 
were examined and found to be normal. Be- 
cause he was an ophthalmologist, he examined 
his parents routinely and did not find any 
significant retinal abnormality. 

The visual acuity was R.E.: 20/25 and L.E.: 
20/20. In both eyes, the peripapillary areas 
showed a mild grayish reflex that extended 
along the inferior and superior vascular ar- 
cades, sparing the macula. Inferiorly, there was 
a mild degree of perivenular pigment accumu- 
lation. A fluorescein angiogram demonstrated 
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Fig. 1 (Noble). Family pedigree. 
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Fig. 2 (Noble). Left, Paravenous atrophy and pigment accumulation is seen inferiorly in Patient 1. Right, In the left 
eye of Patient 2, there is segmental chorioretinal atrophy along the superotemporal arcade. The typical changes of 
pigment paravenous chorioretinal atrophy are apparent along the inferotemporal arcade. 


a mild degree of transmitted hyperfluorescence 
in the areas of grayish discoloration. A visual 
field on a Goldmann perimeter showed a para- 
central scotoma to within five degrees of fixa- 
tion with breakthrough to the superotemporal 
periphery in the right eye, and a smaller supe- 
rior paracentral scotoma extending from the 
blind spot from 5 degrees to 20 degrees. The 
photopic and scotopic electroretinogram was 
mildly reduced in amplitude. An electro- 
oculogram showed an abnormal ratio of 1.4 in 
the right eye and 1.2 in the left eye. 


Case 2 (II-2) 

The 41-year-old brother of Patient 1 had a 
history of nonprogressive poor central vision 
and night vision associated with nystagmus 
(Fig. 2, right). One of his two children was 
examined and found to be normal. 

His visual acuity was no light perception in 
the right eye and 20/30 in the left eye (+1.25 
—1.25 x 45 degrees). The fundus was markedly 
asymmetric. The right eye showed diffuse pig- 
ment accumulation overlying areas of bare scle- 
ra, indicating marked chorioretinal atrophy. 
The left eye showed a segmental area of chorio- 
retinal atrophy along the superotemporal ar- 
cade and inferior to the disk. The typical chang- 
es of pigmented paravenous chorioretinal 
atrophy were seen along the inferotemporal 
vascular arcade. 


A visual field on the Goldmann perimeter in 
the left eye showed a ring scotoma from 5 
degrees to 30 degrees, with breakthrough into 
the superonasal periphery. Results of color 
vision testing with the Ishihara plates were 
normal. An electroretinogram showed a pho- 
topic response with a 60% reduction in ampli- 
tude and a scotopic response with a 50% reduc- 
tion in amplitude, both with a normal implicit 
time. 

Periodic follow-up examinations have oc- 
curred overa 15-year period. There has been no 
change in any of the findings. 


Case 3 (II-1) 

The eldest brother, age 56, was seen 11 years 
after his two brothers were examined (Fig. 3). 
He complained of poor dark adaptation and an 
inferior scotoma since childhood that had been 
nonprogressive. His ophthalmologic examina- 
tion 11 years earlier indicated bilateral ring 
scotoma on Goldmann visual fields, an electro- 
retinogram that was diminished, and a pig- 
mentary retinopathy. The findings of the exam- 
inations for his four children were reportedly 
normal. 

The visual acuity was R.E.: 20/30 and L.E.: 
20/60. Retinal thresholds of the right eye were 
increased two log units throughout the nasal 
and temporal horizontal meridian from 5 de- 
grees to 40 degrees. A visual field on a Gold- 
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Fig. 3 (Noble). The findings in Patient 3 are symmetrical. Top left, In the posterior pole, there is an annular area of 
chorioretinal atrophy that spares the macula and is associated with paravenous pigmentation. Top right, An additional 
finding in the left eye is a globular area of vitreous condensation nasal to the disk, Bottom left and right, Fluorescein 
angiogram shows focal areas of choroidal atrophy adjacent to areas of transmitted hyperfluorescence. 


venous bone spicule accumulation was seen 
throughout the fundus. Chorioretinal atrophy 
sparing the central 5 degrees in the left eye. was more marked in the left eye than the right 

The fundus examination showed some of the eye. A globular area of vitreous condensation 
features present in both of his brothers. was noted on the nasal side of the optic nerve 
Surrounding the disk and extending along the in the left eye. A fluorescein angiogram showed 


temporal vascular arcades in an annular fash- areas of transmitted hyperfluorescence adja- 
ion was a grayish pigmentary sheen. Para- cent to areas of choroidal atrophy. An electro- 


mann perimeter showed a partial ring scotoma 
in the right eye and a complete ring scotoma 
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retinogram of both eyes showed a marked re- 
duction in the photopic and scotopic 
amplitudes (25% of normal) with a delay in the 
implicit times. 





Discussion 





In the mildest form of the disorder (Patient 1, 
II-3), there was normal central vision, minimal 
pigmentary abnormalities, and a minimal re- 
duction in the electroretinogram. The abnormal 
electro-oculogram, however, seems to indicate 
more widespread disease of the retinal pigment 
epithelium. An abnormal electro-oculogram 
under similar circumstances was reported by 
Skalka.’ 

In the most severe expression of the disorder 
(right eye, Patient 2, II-2), a visual acuity of no 
light perception was associated with diffuse 
chorioretinal atrophy. Both eyes of Patient 3 
and the left eye of Patient 2 showed an interme- 
diate stage of geographic chorioretinal atrophy 
associated with paravenous bone spicule accu- 
mulation. 

Eyes with this intermediate stage of the dis- 
order have the appearance of a regional chorio- 
retinal atrophy. These disorders are referred to 
as pericentral, peripapillary, geographic, circi- 
nate, and annular pigmentary and retino- 
choroidal atrophy.*” The peripapillary region 
is invariably involved, the macula is rarely 
involved, and the severity of the atrophy is 
variable. Inheritance of regional chorioretinal 
atrophy has been reported as either autosomal 
dominant® or autosomal recessive.” However, 
in none of these cases has there been the 
distinctive finding of paravenous bone spicule 
pigment accumulation. 

While the manifestation of the disorder in 
three brothers strongly suggests an inherited 
disorder, the mode of inheritance cannot be 
established. The variable expressivity and lack 
of progression is more typical of autosomal 
dominant disorders. However, I did not exam- 
ine the parents, and either could have mani- 
fested mild fundus abnormalities. Three affect- 
ed males in the same generation is also 
consistent with either autosomal recessive or 
X-linked recessive modes of inheritance. 

The diagnosis of pigmented paravenous cho- 
rioretinal atrophy is considered because all af- 
fected individuals demonstrated the typical, 
characteristic fundus appearance of bone spic- 


ule pigment accumulation along the distribu- 
tion of the veins, which invariably began at 
some distance from the optic nerve. The 
marked asymmetry in Patient 2 and the wide 
range of expression in this family may not be 
unusual. A recent study’ of six unrelated 
individuals with pigmented paravenous cho- 
rioretinal atrophy addressed the wide range of 
fundus abnormalities. In the most severely 
affected patient studied there was widespread 
chorioretinal atrophy, an electroretinogram 
that was one-third the normal amplitude witha 
delay in the latency, and an abnormal electro- 
oculogram. Yet this patient, examined 21 years 
later, showed only the mildest progression of 
the fundus abnormality. 

A report of a mother and her three affected 
sons” confirmed the wide variability in this 
disorder. The most severely affected individual 
had visual acuity of counting fingers, a macular 
scar, extensive areas of chorioretinal atrophy, 
and a flat electroretinogram. In the mildest case 
the patient had a normal fundus with an abnor- 
mal photopic electroretinogram. The authors 
were unable to differentiate between an X- 
linked and a dominant mode of inheritance. 
They believed, however, that X-linked trans- 
mission is more likely because the mother of 
their pedigree was affected the least, and be- 
cause of the preponderance in the literature of 
descriptions of affected males. 

The first report of a family with this disorder 
was an affected father and son.’ Direct male-to- 
male transmission is consistent only with auto- 
somal dominant or autosomal recessive inheri- 
tance. But the high number of reported males 
may be fortuitous; indeed, three of the six 
patients reported by Noble and Carr' were 
female. A dominant mode of inheritance for 
this disorder is most likely because of male to 
male transmission, variable expressivity, and 
slow progression. 

This report confirms the hereditary nature of 
pigmented paravenous chorioretinal atrophy, 
the wide range of fundus appearances, the 
nonprogression or slow progression, an elec- 
troretinographic response that corresponds to 
the severity of the fundus appearance, and an 
abnormal electro-oculogram in the milder form 
of the disorder. Because some mildly affected 
individuals will be asymptomatic and have 
minimal fundus abnormalities, it is imperative 
to examine all family members when consider- 
ing the diagnosis of pigmented paravenous 
chorioretinal atrophy. 
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OPHTHALMIC MINIATURE 
Another remedy said to be reliable: A lump of alum as large as a 
cranberry boiled in a teacupful of sweet milk, and the curd used as a 
poultice, is excellent for inflammation of the eyes. 
Hugo Zieman and Mrs. F. L. Gillette, The White House Cook Book 
New York, The Saalfield Publishing Company, 1907, p. 509 





An Association Between Acute Retinal Necrosis Syndrome 
and HLA-DQw7 and Phenotype Bw62,DR4 





Gary N. Holland, M.D., Peter J. Cornell, M.D., Min Sik Park, D. ¥.M.; 
Aida Barbetti, M.D., Joyce Yuge, M.T., Allan E. Kreiger, M.D., 
Henry J. Kaplan, M.D., Jay S. Pepose, M.D., John R. Heckenlively, M.D., 
William W. Culbertson, M.D., and Paul I. Terasaki, Ph.D. 


Human leukocyte antigen (HLA) typing was 
performed on 27 white patients with acute 
retinal necrosis syndrome. Antigens for the 
HLA-A, -B, -C, -DR and -DQ loci were deter- 
mined, and frequencies were compared with 
racially matched controls. There was a statisti- 
cally significant increase in the frequency of 
HLA-DQw7 (11 of 20 [55%] of patients vs 294 
of 1546 [19%] of controls, P = .0004, relative 
risk 5.20) that remained significant at the P = 
-05 level when the P value was multiplied by 
the number of antigens tested. The HLA phe- 
notype Bw62,DR4 is also more frequent than 
in normal control populations (4 of 25 [16%] of 
patients vs 26 of 1023 [2.6%] of controls, rela- 
tive risk 7.49). These results support an associ- 
ation between the acute retinal necrosis syn- 
drome and certain HLA specificities and 
suggest a possible immunogenetic predisposi- 
tion to the syndrome in some patients. 
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Acute RETINAL NECROSIS syndrome is charac- 
terized by the onset of a diffuse uveitis followed 
by acute retinal whitening, occlusive vasculitis, 
and vitritis, occurring in usually otherwise 
healthy individuals.'” The sequelae often in- 
clude retinal detachment and severe visual 
loss. Recent reports suggest that both herpesvi- 
rus varicella-zoster and herpes simplex virus 
type I can cause the disease.** Other herpes 
group viruses, including herpes simplex virus 
type II and cytomegalovirus, have also been 
implicated.’ The reason that some apparently 
healthy individuals develop this rare and se- 
vere syndrome after infection with one or more 
ubiquitous viruses is unclear. To investigate 
the hypothesis that patients who develop acute 
retinal necrosis syndrome may have an under- 
lying immunogenetic predisposition to the dis- 
order, human leukocyte antigen (HLA) typing 
was performed on a racially homogeneous 
group of patients with the classic manifesta- 
tions of the syndrome, and HLA specificities 
were compared with those of a racially matched 
control population. 





Material and Methods 





The inclusion criteria for this study were 
white race and a diagnosis of acute retinal 
necrosis syndrome. Diagnosis was based on 
clinical features of the disease. All patients had 
disease consistent with the “classic” descrip- 
tion of the acute retinal necrosis syndrome? in 
one or both eyes: iridocyclitis, vitreous inflam- 
matory reaction, rapidly progressive peripheral 
retinal opacification and necrosis, obliterative 
retinal vasculitis, and optic neuritis. Patients 
were not included in the study if they had 
atypical features of the disease (slow progres- 
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sion of necrosis, spontaneous resolution of 
isolated patches of disease without spread); if 
they had diseases known to cause uveitis that 
can mimic the clinical features of acute retinal 
necrosis syndrome (such as Behcet syndrome); 
or if they had underlying disease states, such 
as immunosuppression, that could alter the 
clinical features of an intraocular viral infec- 
tion. Proof of viral cause was not obtained in 
most patients and was not required for inclu- 
sion in the study. 

Twenty-seven patients (13 men, 14 women) 
who met the inclusion criteria and were avail- 
able for HLA typing were identified. Patients 
were examined at one of four institutions par- 
ticipating in the study: the Jules Stein Eye 
Institute, UCLA School of Medicine (21 pa- 
tients); the Emory University School of Medi- 
cine (two patients); the Wilmer Ophthalmologi- 
cal Institute, Johns Hopkins University School 
of Medicine (two patients); and the Bascom 
Palmer Eye Institute, University of Miami 
School of Medicine (two patients). Patients 
were examined, and diagnoses were made by 
one or more of us, who have experience exam- 
ining patients with acute retinal necrosis syn- 
drome. Patients at the Wilmer Ophthalmologi- 
cal Institute were initially examined and 
diagnoses were made by David L. Knox, M.D., 
and Paul Sternberg, Jr., M.D. 

HLA typing was performed on some patients 
whose disease occurred before 1986 when this 
study began; these patients were included only 
if a review of medical records and retinal pho- 
tographs disclosed sufficient data to satisfy 
inclusion criteria. 

Heparinized whole blood was drawn from 
patients. HLA typing was performed in the 
UCLA Tissue Typing Laboratory within 24 
hours. HLA-A, -B, and -C antigens were deter- 
mined on all 27 patients. HLA-DR antigens 
were determined on 25 patients, and HLA-DQ 
antigens were determined on 22 patients. HLA- 
DR and HLA-DQ antigens could not be deter- 
mined on some patients whose lymphocytes 
did not survive after phlebotomy and who were 
not available for repeat testing. Of these 22 
patients, 20 were tested for the split of HLA- 
DQw3 (previously known as TA10 or TE22). 
HLA-DQw3 antigen testing was not available 
during the initial part of the study. 

HLA-A, -B, and -C specificities were deter- 
mined by the standard National Institutes of 
Health microcytotoxicity assay.“ HLA-DR and 
HLA-DQ specificities were determined by cyto- 
toxicity assays after separation of B lympho- 


cytes with monoclonal antibody H4 conjugated 
to ox red blood cells.* 

The HLA-A, -B, and -C frequencies were 
compared with the 1980 International Histo- 
compatibility Workshop antigen frequencies for 
North American whites (control population, 
1,029 patients). The HLA-DR frequencies were 
compared with a group of 170 healthy North 
American white adults from the Western and 
Midwestern regions who were tested by the 
UCLA Tissue Typing Laboratory for use as a 
standard control population (unpublished 
data). The HLA-DQ antigen frequencies were 
compared to a group of 1,546 healthy North 
American white adults from the Western and 
Midwestern regions who were tested by the 
UCLA Tissue Typing Laboratory for use as a 
standard control population (unpublished 
data). Antigen frequencies were compared by 
chi-square test with a Yates correction. Correct- 
ed P values and relative risk values were calcu- 
lated for specific HLA specificities. 


Results 


Six of 27 patients (22%) with acute retinal 
necrosis syndrome had HLA-Bw62 compared 
with 98 of 1029 controls (10%)(Table). Fourteen 
of 25 patients (56%) had HLA-DR4 compared 
with 53 of 170 controls (31%). Eleven of 20 
patients (55%) had HLA-DQw7 (a split of 
DQw3, also known as DQw3.1 and previously 
TE22) compared with 294 of 1546 controls 
(19%). Five of six HLA-Bw62 patients were 
tested for HLA-DR specificities; four of the five 
also had HLA-DR4. Thus the phenotype HLA- 
Bw62,DR4 occurred in four of 25 patients (16%) 
tested for both antigens, compared to 26 of 1023 
controls (2.5%). Three of the four HLA- 
Bw62,DR4 patients also had HLA-DQw7. No 
other HLA specificities were found to be signif- 
icantly different from control populations. 





Discussion 





The association between HLA specificities 
and increased susceptibility to various diseases 
is well established, although the specific mech- 
anisms underlying the association remain un- 
known. It is currently believed that the HLA 
specificities are genetic markers in linkage dise- 
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TABLE 


HLA SPECIFICITIES ASSOCIATED WITH ACUTE RETINAL NECROSIS SYNDROME 
eee 


HLA FREQUENCIES 


PATIENTS CONTROLS 
HLA SPECIFICITY NO. (%) NO. (%) P VALUES RELATIVE RISK 
Bw62 6/27 (22%) 98/1029 (10%) 0.0420* 2.71 
DR4 14/25 (56%) 53/ 170 (31%) 0.0149* 2.81 
DQw7 11/20 (55%) 294/1546 (19%) 0.0004 5.20 


eee 
“Not significant when multiplied by the number of antigens tested. The frequency of the phenotype HLA-Bw62,DR4 (4/25 patients [16%]) 
is higher, however, than in the normal population (26/1023 patients [2.5%)), giving a relative risk of 7.49. 


quilibrium with disease-related genes, most 
likely those that regulate immune function. 
The association of some diseases with HLA 
haplotypes (specific combinations of HLA spe- 
cificity types resulting from genes on the same 
chromosome) supports this hypothesis." 

The class II antigens, composed of at least 
three distinct groups of molecules (HLA-DP, 
-DQ, and -DR), are believed to have an espe- 
cially close relationship to immune function. 
The HLA-DQ locus is currently under investi- 
gation. Its molecular products may function in 
modulating the immune response; studies sug- 
gest that these products may be capable of 
controlling the proliferation of certain T lym- 
phocyte subsets, most likely cytotoxic and sup- 
pressor cells, and thereby modulating the T 
lymphocyte-dependent immune response to 
specific antigens.” 

Associations between HLA specificities and 
several severe ophthalmic disorders are well 
known. The strongest association exists be- 
tween birdshot choroidopathy and HLA-A29, 
with the relative risk calculated to be 49.9 and 
224.35 by different investigators." Addition- 
ally, Behcet syndrome is associated with HLA- 
B51 in many populations.” Acute retinal necro- 
sis syndrome has many clinical features that 
are similar to Behçet syndrome. The similarity 
is one reason that an HLA association with the 
acute retinal necrosis syndrome was sought. 

Acute retinal necrosis syndrome has been 
shown to be caused by productive infections 
with either herpesvirus varicella-zoster or her- 
pes simplex virus type I in at least some pa- 
tients.** There is also evidence that other her- 
pes viruses, including herpes simplex virus 
type II and cytomegalovirus, can cause the 
syndrome.” The occurrence of a rare and dis- 
tinctive clinical syndrome caused by one or 


more ubiquitous viruses in otherwise healthy 
individuals suggests a possible genetic predis- 
position that might be reflected in an HLA 
association. 

Various studies have indicated immunoge- 
netic predispositions to some herpetic diseas- 
es. HLA-Al and HLA-A29 have been associat- 
ed with recurrent herpes simplex virus 
labialis.“ An HLA association has been pro- 
posed for the stromal keratitis that follows 
repeated herpes simplex virus infections of the 
cornea. Animal studies also support a genetic 
predisposition to herpetic ocular disease. In the 
mouse, genetic factors appear to function in the 
development of herpes simplex virus keratitis” 
and retinitis.” The genetic predisposition may 
reflect altered host immune responses, but may 
also reflect nonimmune host cell factors related 
to resistance or susceptibility to infection. 

This study shows an association between 
certain HLA specificities and the acute retinal 
necrosis syndrome (Table). When P values were 
multiplied by the number of antigens tested, 
HLA-DQw7 remained significant at the P = .05 
level. Although HLA-DR4 did not retain signif- 
icance when multiplied by the number of possi- 
ble HLA-DR antigens, this antigen is associated 
with many diseases in addition to acute retinal 
necrosis syndrome, including rheumatoid ar- 
thritis,” diabetes mellitus,“ and pemphigus 
vulgaris.” The HLA-B locus specificities show 
strong linkage disequilibrium with HLA-D 
specificities. There appears to be an association 
between the acute retinal necrosis syndrome 
and HLA phenotype Bw62,DR4 that is stronger 
than with either HLA specificity alone. HLA- 
Bw62,DR4 is uncommon in the general white 
population. Family studies were not performed 
to prove that this phenotype is a true genetic 
haplotype in all patients, but its high preva- 
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lence in the patients studied makes this possi- 
bility likely. The probable association of a hap- 
lotype with the acute retinal necrosis syndrome 
suggests that immune response OF other dis- 
ease susceptibility genes responsible for devel- 
opment of the syndrome are in linkage disequi- 
librium with the genes that code for HLA. 

HLA-DQw7 (also known as TA10, TE22, or 
DQw3.1) is a newly mapped allelic variant. 
Three of four patients with the phenotype 
HLA-Bw62,DR4 were also HLA-DQw/7- 
positive. Population studies are not available to 
determine the frequency of the phenotype 
HLA-Bw62,DR4,DQw7 in normal whites. Its 
associated relative risk for the acute retinal 
necrosis syndrome, therefore, cannot be calcu- 
lated, but it is expected to be high. 

An association between acute retinal necrosis 
syndrome and several HLA phenotypes has 
also been reported in Japanese patients. They 
include HLA-Aw33,B44 (relative risk, 23.5), 
HLA-Aw33,DRw6 (relative risk, 13.5), HLA- 
B44,DRw6 (relative risk, 18.2), and HLA- 
A33,B44,DRwé6 (relative risk, 13.6).% It is well 
known that HLA associations with specific dis- 
eases may differ between races. This phenome- 
non may be the result of independent genetic 
mutations resulting in the same disease, or it 
may be the result of remote crossovers between 
closely linked alleles. 

The fact that acute retinal necrosis syndrome 
may be associated with HLA-DR4 in white 
patients and HLA-DR6 in Japanese patients 
suggests that the disease predisposition is as- 
sociated with the same region of DNA; HLA- 
DR4 and HLA-DRwé are both encoded in the 
region that controls positions 69 through 72 of 
the first domain of the HLA-DR molecule (ami- 
no acid sequence: glutamic acid-aspartic acid- 
glutamic acid-arginine).” 

An immunogenetic predisposition for acute 
retinal necrosis syndrome might involve a vari- 
ety of mechanisms. Possibilities include an in- 
creased likelihood of latent virus reactivation, 
increased susceptibility to exogenous herpetic 
infections, or altered immune response and 
control of infections once initiated. The associ- 
ation between HLA specificities and the acute 
retinal necrosis syndrome may be related to the 
severity of disease rather than a predisposition 
to its development. Among patients with 
Behçet syndrome, those with the phenotype 
HLA-B51,TA10-negative DQ3 are believed to 
have a predisposition to severe ophthalmic 
involvement.*2 (TA10-negative DQ3 is also 


known as DQw8 or DQ3.2.) All patients in this 
study had the classic manifestations of the full, 
severe acute retinal necrosis syndrome, but it is 
believed that there is a spectrum of severities in 
this syndrome, with some patients having a 
milder form.” 

The association between HLA specificities 
and acute retinal necrosis syndrome is unusual. 
Although infectious agents may be the triggers 
that initiate prolonged inflammation in some 
HLA-associated diseases, the HLA specificities 
generally are not associated with productive 
infections. Whether these HLA specificities are 
specific for acute retinal necrosis syndrome or 
are related in a nonspecific manner to the 
ocular immune response will require further 
investigation. Several disorders have an associ- 
ation with these HLA specificities. Vogt- 
Koyanagi-Harada syndrome in white and 
Hispanic patients has been associated with 
HLA-DR4,DQ3 (DQ3 subtype not specified), 
with a relative risk of 22.5 (according to unpub- 
lished data from J. L. Davis, K. K. Mittal, S. D. 
Mellow, and R. B. Nussenblatt). 
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Intravenous Fluorescein Interference With Clinical 


Laboratory Tests 
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Jeffrey N. Bloom, M.D., David C. Herman, M.D., Ronald J. Elin, M.D., 
Clara A. Sliva, M.P.A., Mark E. Ruddel, M.S., Robert B. Nussenblatt, M.D., 
and Alan G. Palestine, M.D. 


The results of laboratory tests performed 
after fluorescein angiography may be erro- 
neous because of interference by intravenous 
fluorescein. We investigated this potential in- 
terference in four adults at intervals of five 
minutes, three hours, six hours, and 12 hours 
after fluorescein injection. We used a panel of 
serum and urine chemistry tests on seven com- 
monly used instruments. A significant change 
in the reported concentration of a serum or 
urine analyte was defined as a result beyond 
+3 coefficients of variation of the preinjection 
baseline value for the test on a specific instru- 
ment. The determinations of creatinine, total 
protein, cortisol, digoxin, quinidine, and thy- 
roxine in serum were affected by intravenous 
fluorescein. The urine tests were unaltered. 
The physician must be aware of the problem of 
interpreting clinical chemistry results after 
fluorescein angiography. 


IntRAVENOUS FLUORESCEIN ANGIOGRAPHY is an 
important, commonly utilized diagnostic pro- 
cedure in ophthalmology. It is estimated that 
650,000 fluorescein angiograms were per 
formed in the United States in 1984.' The use of 
intravenous fluorescein is generally considered 
safe.2 However, local and systemic adverse re- 
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actions to the use of this dye have been report- 
ed.'8 A problem with intravenous fluorescein, 
which has received little attention in the oph- 
thalmic literature, is its effect on the accuracy of 
serum and urine clinical chemistry tests that 
the patient may undergo after angiography.” 
Because fluorescein angiography is often per- 
formed in a population that may also require 
nonophthalmic care, such as in patients with 
diabetes, it is necessary that both the physician 
and the patient be aware of any interference 
with other medical tests that this examination 
may produce. We investigated the potential 
interference, at specific time intervals after flu- 
orescein injection, with a panel of serum and 
urine chemistry tests on seven commonly used 
clinical laboratory instruments. 
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Subjects and Methods 
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Serum samples and 24-hour urine collections 
were obtained from four consenting volunteers 
(three men and one woman, ranging in age 
from 30 to 40 years) before and after receiving a 
5-ml intravenous injection of 10% fluorescein 
sodium. These individuals were receiving no 
other medications at the time. 

The clinical chemistry test results of the vol- 
unteers were all normal for the preinjection 
serum and urine samples. The creatinine clear- 
ance levels of these subjects were also within 
normal limits. 

Serum samples were collected at the follow- 
ing times after intravenous injection of the 
fluorescein: five minutes; three hours; six 
hours; and 12 hours. Samples were also ob- 
tained from three of the subjects at 24 hours. 
The fluorescein had no adverse effects except 
transient mild nausea without vomiting in 
three subjects immediately after the injection. 

The urine collection began after the injection 
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of fluorescein. The volunteers had voided im- 
mediately before receiving the intravenous flu- 
orescein. The urine was collected in an opaque 
plastic bottle that contained sulfamic acid pow- 
der (10 g) to acidify the urine for the determina- 
tion of magnesium. 

The following tests with the analytical sys- 
tems were performed on serum specimens from 
the volunteers: (1) Sequential Multiple Analyz- 
er With Computer (SMAC) to test alanine 
aminotransferase, albumin, alkaline phospha- 
tase, aspartate aminotransferase, bilirubin (di- 
rect and total), calcium, carbon dioxide (total), 
chloride, cholesterol, creatine kinase, creati- 
nine, glucose, lactate dehydrogenase, phos- 
phorus, potassium, protein (total), sodium, 
urea, and uric acid; (2) ASTRA and CX3 to test 
calcium, carbon dioxide (total), chloride, creati- 
nine, glucose, potassium, sodium, and urea; 
(3) Automatic Clinical Analyzer (aca) to test 
creatinine, magnesium, protein (total), and 
salicylates; (4) electrophoresis; (5) TDx to test 
cortisol, digoxin, quinidine, and thyroxine; and 
(6) COBAS to test amylase and triglycerides. 
The CX3 was also used to measure the concen- 
trations of the 24-hour urine calcium, chloride, 
creatinine, glucose, magnesium, phosphorus, 
potassium, sodium, and urea. 

A significant change in the reported concen- 
tration of a serum or urine analyte, after the 
injection of fluorescein, was defined as a result 
beyond +3 coefficients of variation of the pre- 
injection baseline value for the test ona specific 
instrument. 





Results 





The serum tests that showed interference 
after the intravenous injection of fluorescein 
are summarized in Table 1. The serum creati- 
nine concentration determined with the Se- 
quential Multiple Analyzer With Computer was 
approximately three times greater than the 
baseline value for all four volunteers five min- 
utes after the administration of fluorescein. No 
interference was seen at subsequent time 
points. The determination of serum creatinine 
by the ASTRA, CX3, and Automatic Clinical 
Analyzer was unaffected at all time points by 
the injection of fluorescein. The Automatic 
Clinical Analyzer reported a negative value for 
the serum total protein concentration, indicat- 
ing interference by the intravenous fluorescein 
for each of the volunteers when the specimen 





TABLE 1 
SERUM TEST INTERFERENCE AFTER FLUORESCEIN 
INJECTION 
INSTRUMENT 
TEST SMAC ASTRA CX3 aca TDx COBAS 

Alanine No 

amino- 

transferase 
Albumin No 
Alkaline No 

phosphatase 
Aspartate No 

amino- 

transferase 
Bilirubin No 

(direct and 

total) 
Calcium No No No 
Carbon dioxide No No No 

(total) 
Chloride No No No 
Cholesterol No 
Creatine No 

kinase 
Creatinine Yes No No No 
Glucose No No No 
Lactate No 

dehydrogenase 
Phosphorus No 
Potassium No No No 
Protein (total) No Yes 
Sodium No No No 
Urea No No No 
Uric acid No 
Magnesium No* 
Salicylates No 
Cortisol Yes 
Digoxin Yes 
Quinidine Yes 
Thyroxine Yes 
Amylase No 
Triglycerides No 





“Blanking wavelength of aca analyzer was changed for the 
magnesium assay from 510 nm to 540 nm to avoid falsely 
decreased values that occur in the presence of a bilirubin concen- 
tration greater than 10.0 mg/dl. 


was obtained five minutes after the administra- 
tion of fluorescein. A normal result for the 
serum protein concentration was reported by 
the Automatic Clinical Analyzer at all other 
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TABLE 2 
FLUORESCEIN INTERFERENCE AT SPECIFIC TIMES 
AFTER INJECTION 


nll 


INTERFERENCE* 


AFTER AFTER AFTER AFTER AFTER 


TEST INSTRUMENT 5MIN 3HR 6HR 12HR 24HR 
Creatinine SMAC 4/4 0/4 0/4 0/4 0/3 
Total protein aca 4/4 0/4 0/4 0/4 0/3 
Cortisol TDx 4/4 4/4 1/4 1/4 0/3 
Digoxin TDx 4/4 4/4 3/4 2/4 0/3 
Quinidine TDx 4/4 1/4 0/4 0/4 0/3 
Thyroxine TDx 4/4 4/4 2/4 1/4 0/3 
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*The numerator is the number of specimens showing interfer- 
ence by fluorescein; the denominator is the number of specimens 
tested. 


time points after the fluorescein injection (Table 
2). No interference was noted with either the 
measurements of amylase and triglycerides on 
the COBAS instrument, or with any of the tests 
performed by the CX3 on the 24-hour urine 
specimens. 

All four tests determined with the TDx indi- 
cated interference by fluorescein. Up to 12 
hours after the administration of fluorescein, 
there was interference with one or more of the 
four serum samples for the determination of 
cortisol, digoxin, and thyroxine (Table 2). No 
interference with the tests for these three ana- 
lytes was detected at 24 hours after the injec- 
tion of fluorescein. Interference was reported 
for the determination of quinidine at five min- 
utes and three hours after the subject received 
fluorescein, but not at six hours or beyond. In 
each case of interference, no quantitative result 
was reported, but rather an error message of 
“High Background” was printed in place of the 
laboratory value. 

Serum protein electrophoresis showed no in- 
terference by fluorescein at any time point. At 
five minutes after the injection of fluorescein, a 
separate band was noted with the creatine 
kinase isoenzymes. However, this band was 
never mistaken for a muscle isoenzyme (MM), 
muscle and brain isoenzyme (MB), or brain 
isoenzyme (BB) band.* 


ea eee eee 


Discussion 


_ee 


Fluorescein is used clinically as its sodium 
salt, fluorescein sodium.’ It is excreted by the 


kidneys in both metabolized and unmetabo- 
lized forms.”* Conjugation of fluorescein by the 
liver produces the major metabolite, fluores- 
cein monoglucuronide, which is also fluores- 
cent, in the blood and urine. Although both 
compounds have a similar emission peak at 
510 nm, the absorption and excitation peaks of 
the metabolite are at lower wavelengths than 
those of the original fluorescein. 

The different physical properties of fluoresce- 
in and fluorescein glucuronide, while impor- 
tant in the fluorophotometric measurement of 
the fluid dynamics of the eye,” would not be 
expected to influence our study. We sought to 
determine the potential interference with clini- 
cal chemistry testing produced by the overall 
drug-induced fluorescence of the blood and 
urine. The in vivo ratio of fluorescein to fluo- 
rescein glucuronide changes over time, in a 
variable manner in different individuals, after 
the systemic administration of fluorescein." 
This mixture of metabolized and unmetabo- 
lized fluorescein in vivo may preclude the accu- 
rate assessment of the interference phenome- 
non if measured amounts of sodium fluorescein 
are merely added to pooled serum or urine 
before clinical laboratory testing, as has been 
done in other studies.*°*"" 

Fluorescein angiography of the ocular fun- 
dus was first described in 1961 by Novotny and 
Alvis.!! In 1969, Pinkerton reported a case his- 
tory of a patient with hypertension in which a 
falsely increased measurement of catechola- 
mines was obtained after a fluorescein angiog- 
raphy.” He listed several other biochemical 
assays that involved fluorescent methods and 
suggested that these tests might also be affect- 
ed by intravenous fluorescein. No investiga- 
tion, however, of the interaction of these tests 
with intravenous fluorescein was performed. 
In 1986, Jost and associates noted that intrave- 
nous fluorescein did not interfere with fluores- 
cent antibody testing for syphilis (fluorescent 
treponemal antibody absorption test).'’ These 
authors had been concerned that fluorescein 
angiography of the fundus, which was used to 
examine patients with possible syphilitic retini- 
tis, might result in a falsely positive FTA-ABS 
test. Norman, Brown, and Goldstein” found no 
effect on the measurement of glucose following 
the addition of fluorescein and fluorescein glu- 
curonide to previously collected blood sam- 
ples. 

There are several case reports describing the 
problem of interference by intravenous fluores- 
cein with laboratory tests in the clinical chemis- 
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try literature.*** Recently Inloes, Clark, and 
Drobnies’ noted that the ophthalmology clinic 
is rarely concerned with laboratory results on 
blood or urine samples.’’ The authors, who are 
clinical chemists, state that the patient should 
be advised of the possibility of incorrect labora- 
tory tests after fluorescein angiography and 
that a note to the referring physician should be 
given to the patient outlining this potential 
problem. We agree with this recommendation. 
A preprinted notice may be given to an outpa- 
tient or attached to the front of the chart of an 
inpatient, in a manner similar to the drug 
allergy warning. Additionally, a note may be 
added to the laboratory transmittal slip that 
informs the clinical chemistry department that 
the patient recently received an injection of 
fluorescein and that requests their assistance in 
interpreting the test results. 

Blood samples obtained within five minutes 
of the injection of intravenous fluorescein pro- 
duced false assay results when tested on the 
Sequential Multiple Analyzer With Computer. 
The interference on the TDx analyzer was re- 
ported as an error message of “High Back- 
ground,” rather than a quantitative response. 
The Automatic Clinical Analyzer also failed to 
yield an accurate result for total protein at five 
minutes after the injection. Although it may 
seem obvious to avoid collecting a specimen so 
soon after a fluorescein injection, this is not 
always followed in practice. Unless the physi- 
cian is aware of the potential for interference 
with clinical chemistry tests, the convenience 
of drawing the blood samples from the same 
intravenous line through which a fluorescein 
injection was given may lead to erroneous 
laboratory results, even if the line has been 
flushed. Blood specimens should be obtained 
before a fluorescein angiogram. 

In this study, the tests that were performed 
by the CX3 analyzer on the 24-hour urine col- 
lections were not affected by the fluorescein 
injection. We did not investigate urine collec- 
tions within this time period. The CX3 utilizes a 
colorimetric method to measure creatinine. Al- 
though fluorescein could potentially interfere 
with this measurement, the drug was diluted 
by the relatively large volume of the 24-hour 
collection. 

It is important to note that our laboratory, 
before this study, modified the blanking wave- 
length of the Automatic Clinical Analyzer for 
the measurement of magnesium from a wave- 
length of 510 to 540 nm. The modification was 
made to avoid the falsely decreased values of 


serum magnesium that occur in the presence of 
a bilirubin concentration greater than 10.0 mg/ 
dl. At this new wavelength, fluorescein did not 
affect the magnesium assay, as it had in previ- 
ous cases reported,”® but it did continue to 
interfere with the total protein measurement. 

We also evaluated, in the study, fluorescein 
interference at specific time intervals after in- 
jection (Table 2). The interference caused a 
“High Background” error message on the TDx, 
and no results were obtainable for the digoxin, 
quinidine, cortisol, and thyroxine assays for 
several hours after the fluorescein injection. 
The investigation indicated that it would be 
feasible to obtain blood specimens for evalua- 
tion at three hours after the fluorescein injec- 
tion for all of the other instruments tested. 
Possibly, the samples may be collected before 
three hours, but the time points between five 
minutes and three hours after injection were 
not examined. The analyte measurements were 
performed at five minutes after the fluorescein 
injection to screen the serum tests for the 
absence of interference, because the patient’s 
serum fluorescein concentration was, at this 
time, at its maximum level. If a clinical chemis- 
try test was not affected at the time of maxi- 
mum fluorescein concentration, then despite 
whatever subsequent time point was next in- 
vestigated, no intermediate periods of interfer- 
ence would be missed. The subjects in this 
study all had normal renal function, as mea- 
sured by creatinine clearance. If a patient has 
renal insufficiency, such as may occur with 
diabetes, and has undergone fluorescein angi- 
ography, it is likely that fluorescein will be 
removed from the blood more slowly; 
additional time may be required before an un- 
contaminated blood sample can be obtained.’ 

The interference in clinical laboratory testing 
caused by intravenous fluorescein is related to 
the laboratory method used for a particular 
test. Consequently, it may be possible to ob- 
tain, after a fluorescein angiogram, the correct 
concentration of an analyte in blood or urine by 
an alternative method not affected by the pres- 
ence of fluorescein in the sample. For example, 
the concentration of serum creatinine in a 
blood specimen obtained within a few minutes 
after the administration of fluorescein may be 
accurately determined with the ASTRA, CX3, 
or Automatic Clinical Analyzer instruments, 
but not with the Sequential Multiple Analyzer 
With Computer. 

Although this study demonstrated that many 
clinical serum and urine laboratory tests could 
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be performed on specimens obtained within a 
few hours after a fluorescein angiogram, we 
believe that it would be prudent to schedule 
these tests either before the angiogram or on 
the next day to avoid the possibility of interfer- 
ence. Additionally, cooperation between the 
ophthalmologists administering the intrave- 
nous fluorescein and the clinical chemists re- 
sponsible for monitoring laboratory testing is 
needed to prevent the problem of interference. 
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SMAC, Technicon Instrument Corp.; ASTRA and 
CX3, Beckman Instruments; aca, DuPont, electrophore- 
sis, Helena Data Center; TDx, Abbott Laboratories; and 
COBAS, Roche Analytical Instruments. 
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The Comparative In Vitro Activity of Ofloxacin and 


Selected Ophthalmic Antimicrobial Agents Against Ocular 


Bacterial Isolates 





Michael S. Osato, Ph.D., Harold G. Jensen, Ph.D., Melvin D. Trousdale, Ph.D., 
John A. Bosso, Pharm.D., Leonard R. Borrmann, Pharm.D., Jess Frank, Ph.D., 
and Patti Akers, B.S. 


The in vitro activity of ofloxacin, a new 
fluoroquinolone anti-infective agent, was 
evaluated against 419 ocular bacterial isolates 
of 55 species to determine its potential as a 
topical agent for the treatment of ocular infec- 
tions. Other agents tested in this study, in 
which a modified tube-dilution procedure was 
used, include norfloxacin, gentamicin, to- 
bramycin, chloramphenicol, and polymyxin B. 
Ofloxacin demonstrated good to excellent ac- 
tivity against a variety of gram-positive and 
gram-negative pathogens. The minimum in- 
hibitory concentration against 90% of all bac- 
terial strains tested (MIC,,) of ofloxacin was 0.5 
pg/ml for Staphylococcus aureus and S. epider- 
midis, 2 pg/ml for Streptococcus pneumoniae, 
and 4 pg/ml for Pseudomonas aeruginosa. These 
species were more susceptible to ofloxacin 
than to any of the nonquinolones tested. The 
MIC,, of ofloxacin was lower than that of 
norfloxacin, another quinolone, against S. au- 
reus, S. epidermidis, and St. pneumoniae and 
equal to that of norfloxacin against P. aerugino- 
sa. Because of its broad spectrum of activity 
and excellent in vitro activity, we concluded 
that ofloxacin has the potential for develop- 
ment into a superior topical treatment for ocu- 
lar infection. 
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Because DISEASE-PRODUCING bacteria develop 
resistance to antibiotics over time, new and 
more effective agents must be continually dis- 
covered and developed. The fluoroquinolones 
are a promising group of antimicrobial agents 
with a broad spectrum of activity against gram- 
negative and gram-positive organisms, includ- 
ing some anaerobic bacteria. We became in- 
terested in the fluoroquinolone, ofloxacin, 
because of its inherent in vitro antimicrobial 
activity and its excellent pharmacokinetic prop- 
erties.’ As a first step in the process of evaluat- 
ing ofloxacin as a topical agent for the treat- 
ment of external ocular infections, we com- 
pared its in vitro activity with the activities of 
norfloxacin, gentamicin, tobramycin, chloram- 
phenicol, and polymyxin B against 419 ocular 
bacterial isolates of 55 species. Although sever- 
al other in vitro studies of ofloxacin have been 
conducted," we aimed to test ofloxacin against 
bacteria isolated solely from ocular sources. 


Material and Methods 


To compare the in vitro activity of the six 
antimicrobial agents, we determined the mini- 
mum inhibitory concentration (MIC) of these 
agents against each of the bacterial isolates and 
calculated MIC, (MIC against 90% of all bacter- 
ial isolates tested) values for each species. We 
selected gentamicin, tobramycin, chloram- 
phenicol, and polymixin B for comparison 
against ofloxacin because these substances are 
among the most commonly used agents for 
treating ocular bacterial infection. Norfloxacin 
was the only fluoroquinolone we were able to 
obtain for investigative purposes. 
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Clinical isolates were obtained and identified 
from bacterial culture banks and from patients 
with ocular infections at study sites in Califor- 
nia, Oklahoma, Texas, and Utah. The 419 iso- 
lates were obtained from the following areas of 
the eye: aqueous humor (seven), conjunctiva 
(66), cornea (157), lacrimal duct (seven), orbital 
mass (one), vitreous humor (27), and unspeci- 
fied ocular site (154). Four reference bacteria 
were used as controls and were tested with 
each batch of newly made antibiotic broth mix- 
ture: Staphylococcus aureus (ATCC-29213), Strep- 
tococcus faecalis (ATCC-29212), Escherichia coli 
(ATCC-25922), and Pseudomonas aeruginosa 
(ATCC-27853). 

We used Mueller-Hinton broth with calcium 
and magnesium ion supplementation, follow- 
ing the recommendations from the National 
Committee for Clinical Laboratory Standards.” 
The medium was supplemented as necessary 
with 5% Fildes enrichment to support the 
growth of fastidious organisms, which have 
stringent nutritional requirements. 

Four or five colonies of the same morphologic 
type were incubated in Mueller-Hinton broth to 
obtain a McFarland turbidity standard of 0.5 
(approximately 10° CFU [colony forming units]/ 
ml). Serial dilutions were made to achieve a 
final inoculum concentration of 10* CFU/well in 
microtiter plates (96-well) or 10° CFU/well in 
cluster plates (24-well). 

Eleven concentrations of each antimicrobial 
agent were tested: 128, 64, 32, 16, 8, 4, 2, 1, 0.5, 
0.25, and 0.125 pg/ml. The various concentra- 
tions were added to the wells of either cluster 
or microtiter plates and inoculated with bacter- 
ia. The test plates were incubated at 35 C for 16 
to 20 hours. After incubation, the wells of each 
plate were observed for turbidity and the low- 
est concentration of the antimicrobial agent 
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that produced no visible growth was recorded 
as the MIC value. 


Results 


All of the MIC values determined for control 
isolates were within one dilution of the accept- 
able range specified by the National Committee 
for Clinical Laboratory Standards for each spe- 
cies, with the exception of seven. These seven 
MIC values were not specific to one study site, 
nor were they specific to a particular antimicro- 
bial agent or control isolate. 

Ofloxacin exhibited high potency against the 
190 gram-negative organisms evaluated with 
MIC values ranging from <0.125 to 8 pg/ml. 
The MIC, value determined for this group of all 
gram-negative organisms was 2 pg/ml (Table 1). 
In comparison, the other antimicrobial agents 
showed considerably less activity, with MIC 
values ranging from 4 ug/ml for norfloxacin to 
>128 ug/ml for chloramphenicol and polymyx- 
in B. 

The MIC values of ofloxacin against the 
group of 229 gram-positive organisms ranged 
from <0.125 to 16 pg/ml (Table 1). Ofloxacin 
with an MIC, of 2 ug/ml was at least four times 
more potent against this group of gram- 
positive bacteria than the comparative antimi- 
crobial agents with MIC» values ranging from 8 
ug/ml for norfloxacin to >128 ug/ml for poly- 
myxin B. 

We evaluated at least 20 isolates of each of 
four of the major organisms responsible for 
bacterial ocular infection: P. aeruginosa, S. aure- 
us, S. epidermidis, and St. pneumoniae. Ofloxacin 
was as active as or more active than the com- 
parative antimicrobial agents against all of 
these species (Table 2). 


TABLE 1 
IN VITRO ANTIBACTERIAL ACTIVITY OF OFLOXACIN AND OTHER ANTIBACTERIAL AGENTS 


GRAM-NEGATIVE ORGANISMS, 190 


MIC RANGE (uG/ML) 


ANTIBACTERIAL AGENT MIN. MAX. 

Ofloxacin <0.125 8 
Norfloxacin <0.125 64 
Gentamicin <0.125 >128 
Tobramycin 0.125 >128 
Chloramphenicol 0.25 >128 


Polymyxin B 0.5 >128 


GRAM-POSITIVE ORGANISMS, 229 


MIC RANGE (G/ML) 


MICgq MIN. MAX. MICgg 
2 <0.125 16 2 

4 <0.125 16 8 

8 <0.125 128 16 

16 <0.125 128 16 
>128 0.5 128 16 
>128 1 128 >128 
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TABLE 2 
IN VITRO ANTIBACTERIAL ACTIVITY OF OFLOXACIN AND OTHER ANTIBACTERIAL AGENTS 
AGAINST FOUR MAJOR OCULAR PATHOGENS 





PSEUDOMONAS 
AERUGINOSA (68)* 
MIC RANGE (G/ML) 


AUREUS (79) 


STAPHYLOCOCCUS 


MIC RANGE (G/ML) 


STREPTOCOCCUS 
PNEUMONIAE (21) 
MIC RANGE (G/ML) 


STAPHYLOCOCCUS 
EPIDERMIDIS (68) 
MIC RANGE (G/ML) 





ANTIBACTERIAL 
AGENT MIN. MAX. MICgo MIN. MAX. MICgo MIN. MAX. MICgo MIN. MAX. MICgo 
Ofloxacin 0.25 8 4 0.125 4 0.5 0.125 16 0.5 0.125 2 2 
Norfloxacin 0.125 32 4 0.25 8 2 0.125 8 2 0.25 16 14.4 
Gentamicin 0.5 >128 8 0.125 64 1 <0.125 128 32 0.125 8 7 
Tobramycin 0.25 128 44 0.125 128 2 <0.125 128 64 0.125 32 16 
Chloramphenicol 32 >128 128 4 128 16 2 128 32 1 4 4 
Polymyxin B 0.5 64 32 8 >128 >128 2 >128 >128 32 >128 >128 





*Number of isolates in parentheses. 


The activity of ofloxacin compared with the 
activities of the other antimicrobial agents 
against bacterial species with less than 20 iso- 
lates tested is presented in Table 3. Ofloxacin 
was the most active agent tested against gram- 
negative species of Acinetobacter, Enterobacter, 
Klebsiella, Proteus, Pseudomonas, and Serratia 
and the gram-positive species of Bacillus, Cory- 
nebacterium, and Streptococcus. It was somewhat 
less active than the aminoglycosides against 
Haemophilus influenzae, norfloxacin and tobram- 
ycin against P. fluorescens, and gentamicin 
against S. hominis. 

Ofloxacin was also tested against strains of 
bacteria with documented antibiotic resistance. 
The MIC, value for ofloxacin against these 
resistant strains was the same or slightly lower 
than the MICy value determined for all isolates 
of that particular species (Table 4). 


Discussion 


Information on the susceptibility of bacterial 
pathogens and the efficacy of available agents 
against these pathogens is important to the 
ophthalmologist treating ocular infection. We 
have demonstrated the excellent in vitro activi- 
ty of ofloxacin against the 55 species of ocular 
pathogens tested. Our data also indicate that 
the in vitro activity of ofloxacin is equal and 
often superior to that of norfloxacin, gentami- 
cin, tobramycin, polymyxin B, and chloram- 
phenicol against a broad spectrum of gram- 
negative and gram-positive organisms. 


In our study, ofloxacin was superior to all of 
the comparative antimicrobial agents in its ac- 
tivity against A. calcoaceticus var. anitratum and 
var. lwoffi, Enterobacter agglomerans, Klebsiella 
oxytoca, K. pneumoniae, Proteus mirabilis, P. 
maltophilia, Serratia marcescens, Bacillus species, 
Corynebacterium species (diphtheroids), S. aure- 
us, S. epidermidis, St. faecalis (Enterococcus 
faecalis), St. pneumoniae, and St. pyogenes. It was 
as active as or more active than all of the 
comparative antimicrobial agents against P. ae- 
ruginosa and was slightly less active than the 
aminoglycosides against H. influenzae and P. 
fluorescens. 

The MIC, values obtained in this study for 
ofloxacin are consistent with those previously 
reported against systemically isolated organ- 
isms," with one notable exception. Published 
reports of ofloxacin MIC, values against H. 
influenzae were at least three dilutions lower, 
ranging from 0.02 to 0.6 pg/ml.” 

The broad spectrum of activity of ofloxacin 
compared with other antimicrobial agents is 
demonstrated in our study and supported in 
the literature. It has been reported that tobram- 
ycin and other aminoglycosides are less active 
against species of Klebsiella, Enterobacter, 
Providencia, Serratia, some strains of St. pneumo- 
niae, and Group D streptococci.” In our study, 
ofloxacin was more active than gentamicin and 
tobramycin against all of these species, except 
E. aerogenes, for which only two isolates were 
tested. 

Ofloxacin appeared to have the same or 
greater activity than norfloxacin against all the 
species tested except for P. fluorescens and Pseu- 
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TABLE 3 


MIC, VALUES OF OFLOXACIN AND OTHER ANTIBACTERIAL AGENTS AGAINST OCULAR PATHOGENS 
WITH LESS THAN 90 ISOLATES EVALUATED 


a eee 


MICgo (G/ML) 
ORGANISM (NO.) OFLOXACIN NORFLOXACIN GENTAMICIN TOBRAMYCIN CHLORAMPHENICOL POLYMYXIN B 

Acinetobacter 

c. anitratum (7) 0.5 16 2 8 128 16 
A. c. lwoffi (5) 0.25 2 8 8 64 16 
Bacillus species (12) 0.5 3.1 3.4 13.6 13.6 128 
Branhamella 

catarrhalis (1) 0.125 0.5 0.5 0.5 2 0.5 
Citrobacter 

amalonaticus (1) <0.125 <0.125 2 2 8 2 
C. diversus (3) 0.125 0.125 1 1 16 4 
C. freundii (3) 2 2 >128 >128 >128 16 
Citrobacter species (1) 0.125 0.125 0.25 0.5 4 16 
Corynebacterium species, 

diphtheroids (7) 2 16 8 32 16 >128 
Eikenella corrodens (1) 0.125 0.25 0.125 0.125 2 2 
Enterobacter aerogenes (2) 4 4 1 1 64 >128 
E. agglomerans (5) 1 8 4 32 8 >128 
E. aminigenus, 

biogroup II (2) 0.5 0.5 0.5 8 >128 >128 
E. cloacae (3) 0.25 0.25 1 1 16 16 
Enterobacter species (2) 0.125 0.125 0.5 0.5 16 32 
Escherichia coli (3) 0.125 0.25 0.5 1 >128 16 
Haemophilus 

influenzae (18) 4 16 3.4 2 20 >128 
Haemophilus species (3) 0.125 0.125 2 2 1 16 
Klebsiella oxytoca (7) 0.25 0.25 1 1 16 4 
K. pneumoniae (7) 0.5 2 64 16 >128 >32 
Klebsiella species (2) 0.125 0.125 0.25 0.25 4 16 
Listeria 

monocytogenes (1) 2 8 0.5 0.5 8 >128 
Micrococcus species (1) 0.5 2 0.125 1 4 16 
Moraxella lacunata (1) 0.125 0.125 0.125 0.125 1 4 
Morganella morganii (3) 0.125 1 8 4 >128 0.125 
Proteus mirabilis (5) 0.125 0.25 2 4 32 >128 
Providencia stuarti (1) 0.25 0.5 4 2 64 >128 
Pseudomonas 

acidomini (1) 0.125 0.25 2 2 4 32 
P. cepacia (1) 0.5 0.25 1 2 64 64 
P. fluorescens (5) 1 0.5 1 0.5 >128 64 
P. maltophilia (9) 4 64 >128 >128 64 >128 
P. mesophilica (1) 1 4 0.25 0.25 16 16 
Pseudomonas species (2) 1 0.5 8 1 128 32 
Serratia liquifaciens (4) 1 2 2 8 >128 >128 
Se. marcescens (9) 4 8 >128 16 >128 >128 
Se. odorans (1) 0.125 0.125 2 0.5 16 8 
Serratia species (1) 0.25 0.25 0.25 0.5 32 >128 


Serratia species (1) aaastal 


(Continued on next page) 
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TABLE 3 (Continued) 


MIC, VALUES OF OFLOXACIN AND OTHER ANTIBACTERIAL AGENTS AGAINST OCULAR PATHOGENS 
WITH LESS THAN 90 ISOLATES EVALUATED 


ORGANISM (NO.) OFLOXACIN NORFLOXACIN 
Shigella sonnei (2) 0.250 <0.125 
Staphylococcus capitis (2) 0.5 0.5 
S. cohnii (1) 0.5 0.5 
S. hemolyticus (1) 0.5 0.5 
S. hominis (7) 0.5 1 
S. simulans (4) 0.5 0.5 
Staphylococcus species (1) 0.5 2 
S. warneri (4) 0.5 2 
Streptococcus faecalis 

(Enterococcus 

faecalis) (8) 4 8 
Streptococcus, 

Group D (1) 1 2 
Streptococcus, 

non-pyogenes 

b-hemolytic (1) 2 1 
St. pyogenes (6) 2 4 
Streptococcus species (1) 1 8 
Streptococcus species, 

viridans (3) 2 16 


MICgo (G/ML) 

GENTAMICIN TOBRAMYCIN CHLORAMPHENICOL POLYMYXIN B 

1 2 4 4 

<0.125 <0.125 4 8 

<0.125 <0.125 8 8 

0.125 0.125 4 8 

0.25 0.5 8 16 

0.5 4 16 64 

8 64 8 >128 

16 8 64 128 

16 16 32 128 

>128 >128 64 >128 

1 2 1 1 

8 16 32 >128 

2 4 4 >128 

4 16 4 >128 





domonas species. For these two organisms, 
ofloxacin was one dilution less active than nor- 
floxacin. In previous studies of norfloxacin 
against ocular pathogens,” substantially 
greater concentrations of the drug were re- 
quired to inhibit growth of Streptococcus species 
than other organisms. The MIC» values ranged 
from 8 pg/ml to 32 ug/ml against St. agalactiae, 
St. pneumoniae, St. pyogenes, and viridans strep- 
tococci in these studies. Similarly, in our study, 
ofloxacin was seven times more active than 
norfloxacin against St. pneumoniae and twice as 
active against St. faecalis (Enterococcus faecalis). 

Polymyxin B, with its relatively narrow spec- 
trum, is primarily active against gram-negative 
organisms (P. aeruginosa).” In our study, 
ofloxacin was more active than polymyxin B 
against the gram-negative organisms tested. 
Although chloramphenicol has a broad spec- 
trum of activity,” ofloxacin was more active 
than this anti-infective agent against every or- 
ganism tested. 

Ofloxacin showed excellent activity against 


the ocular isolates that were resistant to other 
antibiotics. The MIC, values for resistant 
strains were the same as or lower than sensitive 
strains. In previous studies, ofloxacin inhibited 
organisms resistant to oxacillin, ampicillin, car- 
benicillin, methicillin, gentamicin, amikacin, 
and cephalexin.*’”® As organisms develop re- 
sistance to the anti-infective agents that are 
currently available, it is critical that new agents 
like ofloxacin are developed to offer treatment 
alternatives to fight resistant bacterial infec- 
tion. 

Although in vitro data that show activity 
against key ocular pathogens are indicators of 
probable clinical efficacy, knowledge of antibi- 
otic concentrations in the tear film is important 
to assess whether or not sufficient levels of the 
anti-infective agent are available for effective 
antimicrobial control. Studies of ofloxacin con- 
centration in rabbit tears after topical adminis- 
tration of 0.3% ofloxacin eyedrops indicate that 
the drug remains above the MIC, values for 
most gram-negative and gram-positive organ- 
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TABLE 4 
ACTIVITY OF OFLOXACIN AGAINST STRAINS OF 
BACTERIA WITH DOCUMENTED ANTIBIOTIC 


RESISTANCE 
RESISTANT 
TEST GROUP STRAINS 
BACTERIAL GROUP OR MICgg MICgo 
SPECIES* NO. (G/ML) NO. (uG/ML) 
Gram-negative species 190 2 72 2 
Gram-positive species 229 2 92 0.5 
Pseudomonas aeruginosa 68 4 40 2 
Staphylococcus aureus 79 0.5 43 0.5 
S. epidermidis 68 0.5 27 0.5 


*There were no other individual organisms with sufficient 
numbers of resistant species to report separately. 


isms (2 pg/ml) for more than five hours." In 
human studies, mean tear levels ranged from 
1.2 pg/gm to 22.2 wg/gm (mean + SD = 9.16 + 
8.24) four hours after instillation of 0.3% 
ofloxacin eyedrops (N = 5), suggesting that 
sufficient drug was available to the cornea dur- 
ing the period tested.” 

The final test in determining the potential of 
a new ocular antimicrobial agent is to evaluate 
it in the clinic. Reports of clinical trials complet- 
ed in Japan, in patients with external ocular 
infections, indicate that 0.3% ofloxacin eye- 
drops significantly decrease the clinical signs 
and symptoms of infection and eradicate the 
organism in the majority of those treated." 

The excellent in vitro activity of ofloxacin, its 
broad spectrum of activity, its high tear con- 
centrations, and its reported clinical efficacy all 
support its potential use as a treatment for 
ocular bacterial infections. 
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OPHTHALMIC MINIATURE 

He is always the first to report to the ball field. If there is no one else 
around he will talk baseball with the groundskeeper, the caterers, the 
ushers, and the taxicab drivers. He has mid-Victorian ideas about physical 
fitness. If he had his way a pitcher would unhinge his arm and hang it up in 
the locker until he was due to pitch again. A pitcher who bowls, for 
instance, is abusing his arm. Being a hitter himself he has similar ideas 
about vision, which, in his mind, is the most important part of hitting. 
Hornsby won’t go to a show or a movie during the playing season. He 
thinks this is a strain on his eyes. If there is a movie he wants to see he will 
wait until the season is finished and trail it to some obscure theater. All 
players read the sports pages with avidity. Hornsby reads them only in the 
off season. To some ballplayers reading is a strain on the mind; to Hornsby, 


it weakens the eyes. 


Peter Williams, editor The Joe Williams Baseball Reader 
Chapel Hill, North Carolina, Algonquin Books, 1989, p. 61 


Immunohistologic Study of Proliferative Vitreoretinopathy 


Christophe Baudouin, M.D., Danielle Fredj-Reygrobellet, Ph.D., 
Francoise Baudouin, M.D., Philippe Lapalus, Ph.D., and Pierre Gastaud, M.D. 


An immunohistologic study was performed 
on pars plana specimens obtained by biopsy in 
ten patients with rhegmatogenous retinal de- 
tachment, with or without proliferative vit- 
reoretinopathy. Using immunofluorescence or 
immunoperoxidase procedures, linear depos- 
its of IgG, IgA, and complement components 
were found in the eight cases of retinal detach- 
ment with proliferative vitreoretinopathy at 
the basal pole of the pigment epithelial cells 
and within the stroma. In contrast, these 
deposits were absent from the normal pars 
plana and from the retinal detachments with- 
out proliferative vitreoretinopathy. Moreover, 
pigment and nonpigment epithelial cells were 
found to express HLA-DR and HLA-DQ deter- 
minants in six of the eight patients with prolif- 
erative vitreoretinopathy. Our results are simi- 
lar to those obtained in a previous study on 
proliferative diabetic retinopathy, which sug- 
gests the involvement of autoimmune phe- 
nomena in proliferative diseases and eventual 
interactions between the immune system and 
peptide growth factors. However, whether or 
not this immune reaction functions in the 
initiation or extension of intraocular prolifera- 
tive syndromes remains to be determined. 


Protirerative VITREORETINOPATHY is the lead- 
ing cause of failure in rhegmatogenous retinal 
detachment surgery.' This complication results 
from the growth and contraction of membranes 
spreading on the inner or outer retinal surfaces 
or both, and on the posterior surface of the 
vitreous body. Histologic studies have shown 
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that these cellular membranes originated from 
metaplastic pigment epithelial cells, migrating 
through the retinal hole, and glial cells growing 
through focal interruptions in the internal and 
external limiting membranes.” 

Although the histologic and ultrastructural 
features of proliferative vitreoretinopathy have 
been well described, its pathogenesis is poorly 
understood. Several reports, based on in vitro 
assays, suggest the development of autoimmu- 
nity against retina in long-standing retinal de- 
tachment and in proliferative vitreoretinopa- 
thy,*” but immunohistologic studies to confirm 
these data are lacking. 

In a previous work," we performed an 
immunohistochemical study of proliferative di- 
abetic retinopathy and found, in biopsy speci- 
mens of pars plana, immunoglobulin and com- 
plement deposits and an abnormal expression 
of class-II major histocompatibility complex 
antigens at the pigment epithelium level. Thus, 
we undertook this study to determine eventual 
similar changes in proliferative vitreoretinopa- 
thy, another intraocular proliferative syn- 
drome, and to confirm in vivo the hypothesis of 
the implication of immune system in the devel- 
opment of proliferative vitreoretinopathy after 
retinal detachment. 


Material and Methods 


Pars plana specimens were obtained from ten 
patients with rhegmatogenous retinal detach- 
ment during posterior vitrectomy. All speci- 
mens, which were 1.5 mm to 2 mm in size, 
included a well-preserved piece of eye wall 
with pigment, nonpigment epithelia, and the 
underlying choroid carefully dissected and re- 
moved with microscissors after enlarging the 
scleral incision used for vitrectomy. No choroi- 
dal bleeding was observed. Eight of the ten 
patients had developed proliferative vitreoreti- 
nopathy, as defined by the Retina Society Ter- 
minology Committee.” Three of the patients 
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had undergone previous unsuccessful retinal 
detachment surgery with cryotherapy and 
scleral buckling. In two patients, retinal de- 
tachment occurred in a pseudophakic eye. 

The other two patients also suffered from 
rhegmatogenous retinal detachment but had no 
signs of periretinal retraction. Although they 
had long-standing retinal detachment (two and 
five months), no epiretinal or subretinal mem- 
brane could be seen. Vitrectomy was per- 
formed in one patient to remove intravitreal 
hemorrhage, and in the other patient to extract 
the opacified lens. 

Fifteen pars plana specimens were also taken 
from 15 normal subjects at autopsy performed 
within eight hours after death. None of the 
subjects were known to have autoimmune or 
ocular disease, and the eyes were normal, as 
assessed by slit-lamp examination. In these 
patients, specimens of pars plana included the 
complete eye wall, with epithelia, choroid, and 
sclera. 

All autopsy or biopsy specimens were imme- 
diately embedded in OCT compound, frozen in 
liquid nitrogen, and stored at —80 C. 

Twenty-two different monoclonal or poly- 
clonal antibodies were used in this study, in- 
cluding fluorescein isothiocyanate conjugated 
rabbit anti-human IgG, IgM, IgA, IgD, and IgE 
antisera, four antisera directed against different 
complement components (Clq, C3c, C3d, and 
C4) which were purchased from Dakopatts, 
Copenhagen, Denmark. IgG was also identified 
with mouse anti-human Fe IgG monoclonal 
antibody (Immunotech, Marseille, France). 
Rhodamine isothiocyanate-labeled anti-factor 
VIII antiserum (Dakopatts) was used to identify 
endothelial cells in blood vessels. The mouse 
monoclonal antibody IOT2, directed against 
the common determinant of human HLA ABC 
(Immunotech) and three monoclonal antibod- 
ies raised against the nonpolymorphic region 
of the HLA-DR, anti-human DRI (Bethesda Re- 
search Laboratories, Gaithersburg, Maryland), 
I2 (Coulter, Hialeah, Florida), and G157 anti- 
HLA DR (Dr Bernard, Gustave Roussy Insti- 
tute, Paris, France) were used. We also tested 
one monoclonal antibody directed against a 
monomorphic determinant of class-II HLA-DQ 
molecules (IOT2d, Immunotech). Additional 
monoclonal antibodies were utilized to identify 
T lymphocytes: OKT11 (Ortho Diagnostic Sys- 
tems, Raritan, New Jersey), which reacts with 
all peripheral T lymphocytes, T4 (Becton Dick- 
inson, Immunochemistry Systems, Mountain 
View, California), and OKT8 (Ortho) directed 
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against helper T lymphocytes and suppressor/ 
cytotoxic T cells, respectively. B lymphocytes 
were sought using Bl monoclonal antibody 
(Coulter), natural killer lymphocytes with Leu7 
monoclonal antibody (Becton Dickinson), and 
monocytes using OKM1 monoclonal antibody 
(Ortho). All monoclonal antibodies were de- 
tected with a fluorescein isothiocyanate-labeled 
rabbit anti-mouse immunoglobulin antiserum 
(Dakopatts). These reagents were used ina 1:50 
dilution in phosphate-buffered saline (pH 7.4), 
except anti-IgG and C3d, which were used ina 
1:100 dilution. 

Frozen sections, 4 pm thick, were prepared 
using a cryostat. They were placed on gelatin- 
coated slides and air-dried at room tempera- 
ture. No fixation was used. Sections were first 
incubated for 30 minutes with rhodamine- 
labeled anti-factor VIII antiserum. After wash- 
ing in phosphate-buffered saline, they were 
reacted with each specific antibody, according 
to direct or indirect immunofluorescence 
procedures. Anti-immunoglobulin and comple- 
ment antisera were incubated for 30 minutes. 
The other tested antibodies were applied for 90 
minutes and then made visible by fluorescein 
isothiocyanate-conjugated rabbit anti-mouse 
immunoglobulin antiserum. Some of the sec- 
tions were counterstained with propidium io- 
dide. After the last incubation, the sections 
were washed in phosphate-buffered saline and 
mounted in AF1 mounting medium. 

Immunochemistry was performed for HLA- 
DR, HLA-DQ, and IgG detection by the avidin- 
biotin peroxidase complex method, following a 
previously described procedure." After fixation 
in acetone for ten minutes, sections were incu- 
bated for one hour with monoclonal antibodies 
(DRI, 12, G157, IOT2d, and anti-human Fc IgG). 
After washing in tris-buffered saline, biotin- 
conjugated horse anti-mouse IgG antiserum 
was applied for 30 minutes. Avidin-biotin per- 
oxidase complexes (Dakopatts) were then lay- 
ered for 30 minutes in a 1:100 dilution. The 
slides were developed in aminoethyl carbazole 
hydrogen peroxide solution, counterstained 
with Harris hematoxylin, dehydrated, and 
mounted in mounting medium before examina- 
tion. Hematoxylin-eosin staining was used for 
histologic control on sections of each specimen. 


Results 


For normal pars plana specimens, hematox- 
ylin-eosin controls did not show any histologic 
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anomaly. Examination of normal pars plana 
sections disclosed only weak and few deposits 
of IgG, IgM, and IgA in the stroma and in the 
rare blood vessels identified by anti-factor VIII. 
IgD, IgE, and the four tested complement com- 
ponents were absent from normal tissues. The 
reactivity of anti-class-I monoclonal antibody 
was bright on pigment and nonpigment epithe- 
lial cells, and weaker in the stroma. The expres- 
sion of class-II antigens was limited to rare 
single cells scattered throughout the stroma. In 
four cases, a minority of nonpigment epithelial 
cells showed a patchy staining with anti-HLA- 
DR and anti-HLA-DQ monoclonal antibodies, 
but neither pigment epithelial cells nor vascu- 
lar endothelial cells were positive. No lympho- 
cyte or monocyte could be detected. None of 
the tested antibodies reacted with the pigment 
epithelial cells. 

For tissues from retinal detachments without 
proliferative vitreoretinopathy, similar results 
were obtained in the two patients in whom 
rhegmatogenous retinal detachment was not 
associated with proliferative vitreoretinopathy 
(Figure, top left). The stroma contained weak 
and sparse deposits of IgG and IgM. Anti-IgA, 
IgD, IgE, and complement antisera did not 
react. As in normal subjects, rare HLA-DR- 
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positive and HLA-DQ-positive cells were seen 
in the stroma. Pigment and nonpigment epi- 
thelial cells were negative for class-II antigens. 
No lymphocytes or monocytes could be found. 

Examination of the pars plana specimens 
from patients with proliferative vitreoretinopa- 
thy did not show any histologic anomaly by 
hematoxylin-eosin staining. No abnormal infil- 
tration by inflammatory cells could be found. 
The staining patterns of the eight biopsy speci- 
mens are summarized in the Table. 

A strong reactivity for IgG and IgA was seen 
in the stroma, with a diffuse homogenous fluo- 
rescence, and at the basal pole of the pigment 
epithelial cells, which were underlined with 
abundant continuous deposits (Figure, top 
right). The same patterns were observed, in 
both the stroma and at the pigment epithelium 
level, with anti-C3c and C3d antibodies (Fig- 
ure, middle left). In five of the eight specimens, 
Clq and C4 deposits could also be seen in the 
stroma, but not in the pigment epithelium. In 
all specimens, anti-lgD and IgE antisera re- 
mained negative. Anti-class-I monoclonal anti- 
body disclosed the same reactivity as in normal 
specimens. However, in six cases of prolifera- 
tive vitreoretinopathy, numerous pigment and 
nonpigment epithelial cells expressed HLA-DR 


IMMUNOFLUORESCENCE REACTIVITY OF PARS PLANA SPECIMENS FROM EIGHT PATIENTS SUFFERING FROM 
RETINAL DETACHMENT WITH PROLIFERATIVE VITREORETINOPATHY* 
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and HLA-DQ antigens (Figure, middle right 
and bottom left). The same patterns could be 
observed with the four tested anti- HLA-DR and 
anti-HLA-DQ monoclonal antibodies, and im- 
munoperoxidase analysis showed findings sim- 
ilar to those obtained with immunofluorescence 
procedures (Figure, bottom right). Not all of 
the epithelial cells were stained, which resulted 
in a heterogenous patchy reactivity. In these 
six cases, most of the nonpigment epithelial 
cells were brightly positive for anti-class-II an- 
tibodies. The intensity of the staining and the 
number of class-II-expressing cells showed 
patterns different from the rare normal pars 
plana containing sparse positive nonpigment 
epithelial cells. 

Moreover, in four cases, numerous class-II— 
expressing cells could be seen within the stro- 
ma (Figure, bottom left). In two specimens, 
these cells appeared to be Leu7 positive and 
could be identified as natural killer lympho- 
cytes. In the other two biopsy specimens, class- 
II-positive cells did not react with any of the 
tested antilymphocyte or monocyte antibodies. 


Discussion 


Proliferative vitreoretinopathy, although ex- 
tensively studied, remains a poorly understood 
disease. Numerous reports have asserted that 
periretinal membranes result from migration 
and proliferation of cells deriving from pigment 


epithelium and glial cells.*’ Some of these cells, 
undergoing metaplastic changes, take macro- 
phage or myofibroblast characteristics, and 
synthesize contractile filaments and collagen. 
Contraction of these elements and stabilization 
by continuous deposition of newly formed col- 
lagen lead to extensive fixed retinal folds and 
rigid vitreous strands, causing retinal distor- 
tion and failure in retinal reattachment sur- 
gery. 

Numerous experimental models of prolifera- 
tive vitreoretinopathy have been described, 
using intravitreal injection of various cells, 
such as macrophages," platelets,” autologous 
or homologous fibroblasts,"* pigment epithelial 
cells,™" and even chondrocytes. Some biolog- 
ic reagents, mainly fibronectin and platelet- 
derived growth factor,” also appeared to be 
potent inducers of proliferative vitreoretinopa- 
thy in animal models. 

The accurate mechanisms leading to exten- 
sive cellular proliferation in about 10% of rheg- 
matogenous retinal detachment,” however, re- 
main unknown. Several investigators have 
suggested that cellular immunity could play a 
role in proliferative vitreoretinopathy develop- 
ment.*® Using leukocyte migration inhibition 
or lymphocyte stimulation test, patients suffer- 
ing from retinal detachment have been shown 
to exhibit cell-mediated immunity to retinal or 
uveal antigens. Abnormal indexes were found 
in about 60% of long-term retinal detachment” 
and in 63% of patients with epiretinal retrac- 
tion,” whereas only 12% of retinal detachments 


Figure (Baudouin and associates). Top left, Pars plana specimen from a patient suffering from retinal 
detachment without proliferative vitreoretinopathy, incubated with anti-IgG antiserum. Pigment and nonpig- 
ment epithelia are negative. The stroma does not contain any deposit, but Bruch’s membrane (arrowheads) and 
some elastic fibers are autofluorescent and appear yellow-stained. Nuclei are counterstained in red by 
propidium iodide. npe, nonpigment epithelium; pe, pigment epithelium; S, stroma (x 150). Top right, Pars 
plana specimen from a patient with proliferative vitreoretinopathy showing a bright fluorescence (arrows) with 
anti-IgG antiserum underlining the basal pole of pigment epithelium. Bruch’s membrane (arrowheads) and 
stroma are also strongly positive. npe, nonpigment epithelium; pe, pigment epithelium; S, stroma (x 250). 
Middle left, Strong reactivity of anti-C3d antiserum at the basal pole of pigment epithelial cells (arrows) and 
within the stroma. Bruch’s membrane (arrowheads) is partially masked by the deposits. A weaker fluorescence 
can also be seen at the nonpigment epithelium level. npe, nonpigment epithelium; pe, pigment epithelium; S, 
stroma (X 250). Middle right, HLA DR expression by the pigment and nonpigment epithelial cells (arrows). The 
same patterns were found with the three tested monoclonal antibodies to HLA DR antigens. npe, nonpigment 
epithelium; pe, pigment epithelium; S, stroma (x 200). Bottom left, Localization of HLA-DQ antigens (arrows) 
in the pigment and nonpigment epithelia. Some HLA-DQ-positive cells are seen within the stroma. Pigment 
epithelial cells contain yellowish autofluorescent granules of lipofuscin. npe, nonpigment epithelium; pe, 
pigment epithelium; S, stroma (x 200). Bottom right, Expression of HLA-DQ antigens (arrows) by immunoper- 
oxidase procedure on pigment and nonpigment epithelia. Some stromal cells show positive reaction. Harris 
hematoxylin counterstains nuclei in blue. The dark stained material is the melanin pigment, and the product 
localizing the antibodies appears red. npe, nonpigment epithelium; pe, pigment epithelium; S, stroma (x 200). 
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without proliferative vitreoretinopathy had ab- 
normal tests. Additionally, serum antibodies to 
retina were detected in 60% of patients suffer- 
ing from retinal detachment,’ indicating both 
cellular and humoral sensitization to the de- 
tached retina. 

We have confirmed, in vivo, the implication 
of the immune system during proliferative vit- 
reoretinopathy. Our findings of large amounts 
of IgG, IgA, and four different complement 
components in the pars plana, both in the 
stroma and at the basal pole of pigment epithe- 
lial cells, suggest autoimmune phenomena. 
These deposits were absent from normal tis- 
sues, which is consistent with previous re- 
ports,” and from tissues from patients with- 
out proliferative vitreoretinopathy. The linear 
pattern of the immunoglobulin and comple- 
ment accumulation does not suggest passive 
immune complex deposition and appears simi- 
lar to the continuous IgG deposits described in 
the same location by Jampol and associates in a 
patient suffering from Goodpasture’s syn- 
drome, which is an autoimmune disease char- 
acterized by the production of autoantibodies 
to basement membranes.” 

We also found an abnormal expression of 
HLA-DR and HLA-DQ antigens on pigment 
and nonpigment epithelial cells. These 
antigens, normally restricted to immunocom- 
petent cells, play a major regulatory role in 
interaction between cells of the immune sys- 
tem. Helper T lymphocytes cannot initiate an 
immune response to an antigen unless the 
antigen is presented by a class-Il-expressing 
cell. The deviant expression of class-II antigens 
has been found on nonlymphoid cells in vari- 
ous autoimmune diseases.” It has been sug- 
gested that the initial event in autoimmune 
processes may be the aberrant expression of 
HLA-DR by the target cells.” The presence of 
HLA-DR would convert these cells into func- 
tional antigen-presenting cells, and autoanti- 
gens could be presented to helper T lympho- 
cytes, thus initiating an autoimmune reaction. 

In the normal human eye, class-II-expressing 
cells may be detected in the conjunctiva, corne- 
al epithelium, uveal stroma, choroid, and 
around retinal blood vessels.” Abnormal ex- 
pression of HLA-DR antigens has been found 
on retinal pigment epithelial cells in retinitis 
pigmentosa” or in various types of uveitis.*’ We 
showed in a previous study a deviant expres- 
sion of class-II antigens by uveal pigment epi- 
thelial cells in proliferative diabetic retinopa- 
thy, with important deposits of IgG, IgA, and 
complement.” 


The mechanisms of this immunologic distur- 
bance found both in proliferative diabetic reti- 
nopathy and in proliferative vitreoretinopathy, 
two noninflammatory diseases characterized 
by extensive cellular migration and prolifera- 
tion, however, remain to be determined. It 
seems likely that the immune reaction may be a 
secondary phenomenon, resulting from the im- 
plication of growth-promoting factors. 

Peptide growth factors such as platelet- 
derived growth factor, epidermal growth fac- 
tor, and fibroblast growth factor” have been 
found to stimulate the production of interferon 
gamma, a potent inducer of HLA-DR expres- 
sion on many different cells,” including reti- 
nal pigment epithelial cells.” It could then be 
suggested that the liberation of various growth 
factors by the damaged retina may stimulate 
interferon gamma production and thus HLA- 
DR or HLA-DQ expression by uveal or retinal 
pigment epithelial cells or both, resulting in the 
development of an immune reaction, with sec- 
ondary immunoglobulin deposits and comple- 
ment activation. 

These phenomena, located at the pigment 
epithelial cell level, could in turn stimulate 
these cells to synthesize growth factors, which 
may amplify cellular proliferation and aid pro- 
liferative vitreoretinopathy extension. Retinal 
pigment epithelial cells have been shown to 
produce a potent factor that stimulates their 
own proliferation as well as astrocyte and fibro- 
blast growth.” Moreover, using an anti-acidic 
fibroblast growth factor antiserum, we found 
the presence of great amounts of this growth 
factor within the cytoplasm of pigment and 
nonpigment epithelial cells of pars plana and 
ciliary processes.* An inflammatory reaction 
localized in the uveal epithelia could thus stim- 
ulate fibroblast growth factor production and 
release into the anterior vitreous. Fibroblast 
growth factor production has been recently 
emphasized in anterior proliferative vitreoreti- 
nopathy,”” which is characterized by cellular 
proliferation in the area of the vitreous base 
and traction on the anterior retina. Immune 
phenomena close to the vitreous base could be 
one of the mechanisms implicated in the devel- 
opment of this complication. 
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OPHTHALMIC MINIATURE 

To Rodin’s eye he looked like a man who retained control of himself. But 
the eyes bothered him. He had seen the soft, moist eyes of weaklings, the 
dull, shuttered eyes of psychopaths, and the watchful eyes of soldiers. The 
eyes of the Englishman were open and stared back with frank candor. 
Except for the irises, which were of flecked grey so that they seemed smoky 
like the hoar mist on a winter’s morning. It took Rodin a few seconds to 
realise that they had no expression at all. 


Frederick Forsyth, The Day of the Jackal 
New York, Bantam Books, 1972, p. 54 


YAG Laser Treatment in a Series of Failed 


Trabeculectomies 


Howard C. Cohn, M.D., William R. Whalen, M.D., and Daniele Aron-Rosa, M.D. 


YAG laser treatment was used in 22 consecu- 
tive cases of failed or failing trabeculectomy. 
Seven treatments were considered to be suc- 
cessful with a mean decrease in intraocular 
pressure of 9.8 mm Hg (6 to 13 mm Hg) over a 
mean follow-up period of 10.7 months (two to 
18 months). In the successful cases the trabec- 
ulectomy was the first intraocular surgery that 
the eye had undergone and the average time 
from trabeculectomy to YAG laser treatment 
was relatively short, 6.7 weeks, compared to 
1.1 years for the failures. The major complica- 
tion was an increase in intraocular pressure of 
4 mm Hg or more in nine (60%) of the failed 
cases two hours after laser treatment. 


SuccessFUL REOPENING of occluded filtration 
fistulas with the argon laser was first described 
by Ticho and Ivry' and subsequently by Van 
Buskirk.* Pigmentation of the internal scleros- 
tomy site was necessary for success. Several 
groups have described successful transcon- 
junctival argon laser surgery using a technique 
of cutting the sutures securing the trabeculec- 
tomy flap through a transconjunctival ap- 
proach.*° 

Cohn and Aron-Rosa reported a case in 
which a filtration fistula, occluded by a fibrous 
membrane at the internal sclerostomy site, was 
successfully reopened with a mode-locked YAG 
laser. Praeger’ reported four similar successful 
cases. Dailey, Samples, and Van Buskirk® also 
described success with a mode-locked YAG 
laser in five of nine cases of occluded filtering 
sclerostomies, as did Moulin? with a Q- 
switched YAG laser in four of nine cases. 


Accepted for publication July 24, 1989. 
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Material and Methods 


In 22 consecutive cases of failed or failing 
trabeculectomy the patients underwent YAG 
laser treatment. 

Progressively increasing or stable intraocular 
pressure at a level above the desired postopera- 
tive level was considered to represent impend- 
ing failure or failure of the trabeculectomy. 
Digital massage to lower the intraocular pres- 
sure was attempted in all cases and was unsuc- 
cessful in producing a sustained decrease in the 
intraocular pressure. An attempt was made to 
date the onset of failure of the trabeculectomy. 

Evaluation before YAG laser treatment in- 
cluded measurement of visual acuity, slit-lamp 
examination of the anterior chamber and the 
conjunctiva, applanation tonometry, gonio- 
scopic examination of the internal aspect of the 
sclerostomy site, and ophthalmoscopic exami- 
nation. Landmarks sought on gonioscopy were 
the anterior and posterior internal lips of the 
sclerostomy site, the internal surface of the 
scleral flap, the scleral flap-sceral bed interface, 
and the presence or absence of a filtration cleft 
at the interface (Figs. 1 and 2). A mode-locked 
picosecond ophthalmic neodymium-YAG laser 
was used in all cases. At the YAG laser, under 
topical anesthesia, a triple-mirror Goldmann 
lens with antireflective coating was applied to 
the eye with 2% methylcellulose. Landmarks of 
the sclerostomy site were visualized. Initial 
laser shots were directed at the flap-bed inter- 
face in an attempt to loosen the flap and create 
a functional filtration cleft. 

In cases where no precise landmarks were 
visible, the laser was directed at what appeared 
to be the thinnest part of the scleral flap. In all 
cases 5 mJ of energy were used. If it was 
visually apparent that a new filtration cleft had 
been created, the intraocular pressure was 
checked. If intraocular pressure was found to 
be sufficiently lowered, the YAG laser treat- 
ment was terminated. However, cavitation 
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Fig. 1 (Cohn, Whalen, and Aron-Rosa). Patient 1-6. 
Gonioscopic view of a failed trabeculectomy with 
relevant landmarks of the internal sclerostomy. T 
indicates trabecular meshwork; P, posterior lip; S, 
scleral flap-scleral bed interface; A, anterior lip; and 
I, internal surface of scleral flap. 


bubbles produced by the optical breakdown 
often obscured the view of the sclerostomy site, 
preventing visualization of any possible new 
filtration cleft. In this instance, the intraocular 
pressure was checked and, if found to be suffi- 
ciently lowered, the treatment was terminated. 
If the intraocular pressure was found not to be 
sufficiently lowered, repeated attempts were 
made to create a functional filtration cleft at the 
flap-bed interface. If these repeated attempts 
were unsuccessful and the scleral flap appeared 
thin (less than one third thickness), an attempt 
was made to perforate the scleral flap with the 
laser, thereby creating a new through-and- 
through fistula. 

The intraocular pressure was checked imme- 
diately after termination of the YAG laser treat- 
ment and again two hours later. All patients 
were given topical corticosteroid eyedrops for 
several days postoperatively. 

Success of the YAG laser treatment was de- 
fined solely as a subsequent persistent decrease 
in intraocular pressure. Failure was defined as 
the absence of a persistent decrease in intraoc- 
ular pressure. 

The follow-up period recorded for failures 
was the time elapsed until another surgical 
procedure was performed. This was primarily 
either argon laser trabeculoplasty or a repeat 
filtering procedure. Two of the treatment fail- 
ures were lost to follow-up before another sur- 
gical procedure could be performed. In these 
two cases, the follow-up period recorded was 
the time elapsed until the last follow-up visit. A 
subjective evaluation of any apparent bleb as 
either functional or nonfunctional, according 
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Fig. 2(Cohn, Whalen, and Aron-Rosa). Patient 1-6. 
Same sclerostomy site shown in Figure 1 photo- 
graphed three months after YAG laser treatment. 
Through and through laser perforation of the scleral 
flap is seen (arrow). 


to the criteria described by Addicks and associ- 
ates,” was made at the most recent follow-up 
visit. 


a ite iene U 
Case Reports 


LL 


Case 1 (1-1) 

This 69-year-old man was described previ- 
ously after one month of follow-up.° The intra- 
ocular pressure remained at 9 mm Hg with no 
medical therapy 18 months after YAG laser 
treatment. 


Case 2 (1-5) 

This 45-year-old white man with primary 
open-angle glaucoma underwent an uncompli- 
cated trabeculectomy in the right eye after 
demonstrating advancing visual field loss while 
on a regimen of maximum tolerated medical 
therapy. When the patient was seen six weeks 
after trabeculectomy, his intraocular pressure 
was 23 mm Hg; he was taking timolol maleate 
0.5% eyedrops twice daily. A small localized 
bleb was present. Gonioscopy disclosed iris 
incarcerated into the sclerostomy site (Fig, S), 
Neither the internal sclerostomy site nor the 
peripheral iridectomy were visible and the pu- 
pil was peaked superiorly. 

Digital massage failed to produce a decrease 
in the intraocular pressure or an increase in 
bleb size. Two hundred forty YAG laser shots 
were directed at the incarcerated iris just at the 
anterior lip of the sclerostomy site. The iris was 
completely freed from the sclerostomy site, 
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Fig. 3 (Cohn, Whalen, and Aron-Rosa). Patient 1-5. 
Gonioscopic view of iris incarcerated into the scleros- 
tomy site (arrows) six weeks after trabeculectomy. 
The iridectomy is behind the incarcerated portion of 
the iris and is, therefore, not visible. 


allowing the iridectomy to become visible and 
the pupil to become round. 

Landmarks of the internal sclerostomy site 
were also now able to be visualized and no 
filtration cleft was seen at the flap-bed inter- 
face. 

One hundred three additional shots were 
directed at the lateral part of the flap-bed inter- 
face and a small filtration cleft was created (Fig. 
4). Intraocular pressure immediately after and 
two hours after YAG laser treatment was 17 and 
16 mm Hg respectively. The timolol maleate 
0.5% eyedrops were continued and topical 
dexamethasone 0.1% eyedrops were added 
four times daily. The next day the intraocular 
pressure was 16 mm Hg. No visible change had 
occurred in the bleb. 

Eight months after the YAG laser treatment, 
the intraocular pressure was 16 mm Hg with no 
medical therapy. 


Case 3 (1-6) 

This 69-year-old white man with primary 
open-angle glaucoma underwent bilateral tra- 
beculectomy after maximal tolerated medical 
therapy and argon laser trabeculoplasty failed 
to control his intraocular pressure adequately 
(Table 1). 

The left eye had maintained an intraocular 
pressure of 12 mm Hg. For one week after 
trabeculectomy, the right eye had an intraocu- 
lar pressure of 8 to 12 mm Hg and a diffuse 
bleb. However, by the third postoperative 
week, the pressure had gradually risen to 24 
mm Hg and the bleb was reduced in size. There 
were no signs of anterior chamber inflamma- 
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Fig. 4(Cohn, Whalen, and Aron-Rosa). Patient 1-5. 
The same sclerostomy site as in Figure 3 after YAG 
laser treatment. The iris is now liberated from the 
sclera. The newly created, small, functional filtration 
cleft is seen at the lateral portion of the sclerostomy 
site (arrow). The iridectomy is now patent but cannot 
be seen because of the angle of the gonioscopic view. 


tion. Gonioscopy showed that the scleral flap 
appeared to be adherent to the scleral bed over 
its entire extent with no visible filtration cleft at 
the flap-bed interface (Fig. 1). 

Digital massage failed to lower the intraocu- 
lar pressure. 

Two hundred YAG laser shots were directed 
at the flap-bed interface without producing a 
visible filtration cleft or a drop in intraocular 
pressure. Then 1,528 additional shots were di- 
rected at what appeared to be the thinnest part 
of the scleral flap. The scleral flap was perforat- 
ed, creating a direct passage from the anterior 
chamber into the subconjunctival space (Fig. 
2). There was minimal, transient hemorrhage at 
the perforation site. The intraocular pressure 
decreased to 11 mm Hg immediately after the 
YAG laser treatment and was 13 mm Hg two 
hours later. The conjunctival bleb was marked- 
ly larger. A 2+ anterior chamber cellular reac- 
tion was present immediately after the YAG 
laser treatment, but disappeared in 24 hours. 

Four months after the YAG laser treatment, 
the intraocular pressure was 14 mm Hg with no 
medication and the laser sclerostomy was visi- 
bly patent. 


Case 4 (2-12) 

A 40-year-old white woman (Table 2) had 
undergone a trabeculectomy in the left eye 
three years before being referred to us. The 
intraocular pressure was 21 mm Hg while the 
patient was using timolol maleate 0.5% eye- 
drops twice daily. There was a low, localized 
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TABLE 1 
SUMMARY OF SEVEN CASES OF SUCCESSFUL YAG LASER TREATMENT OF 
OCCLUDED TRABECULECTOMY 


—————————— i 


INTRAOCULAR PRESSURE (mm HG) 


TIME 
PATIENT POSTTRABEC- ANTI- 2 HRS 
NO., AGE (yrs), ULECTOMY GLAUCOMA LASER PREOP- POSTOP- POSTOP- FOLLOW- 
RACE, SEX DIAGNOSIS* (WKS) MEDICATION SHOTS ERATIVE ERATIVE ERATIVE FINAL UP(MOS)  BLEB’ 
1-1, 69, W, M POAG 15 — 20 18 5 6 9 18 
1-2, 81, W, F POAG and 3 — 308 24 24 14 12 15 + 
cataract 

1-3, 56, W, F POAG 12 Timolol 421 22 10 13 16 15 + 
maleate 

1-4, 46, W, F POAG 4 Timolol maleate 53 20 11 10 13 {3 + 
and pilocarpine 

1-5, 45, W, M POAG 6 Timolol 343 23 17 16 16 8 + 
maleate 

1-6, 69, W, M POAG 3 — 1720 24 11 13 14 4 + 

1-7, 54, W, M POAG 4 Acetazolamide 320 27 18 26 14 2 _ 
and timolol 
maleate 

Mean: 64.3 yrs 6.7 455 22.6 13.7 14 12.8 10.7 


“POAG indicates primary open-angle glaucoma. 


"+ indicates elevated, cystic, more diffuse bleb: —, flat or localized bleb area. 


elevation of the conjunctiva at the superior 
corneoscleral limbus with dense white tissue 
beneath, suggesting a nonfunctional filtering 
bleb. On gonioscopy, the internal sclerostomy 
site appeared as a shallow sloping depression 
in the sclera lined by white tissue with no 
landmarks discernible; 510 laser shots were 
directed at the internal sclerostomy site. 

This treatment produced no visible change in 
either the sclerostomy site or the bleb area. 
Immediately after the YAG laser treatment, the 
intraocular pressure was 25 mm Hg. Two hours 
later, the intraocular pressure had increased to 
53 mm Hg and the patient complained of mild 
ocular discomfort. There were 1+ anterior 
chamber cells. 

The patient was given 500 mg of acetazol- 
amide intravenously and 120 ml of 50% glycerin 
orally. Ninety minutes later the intraocular 
pressure had dropped to 23 mm Hg. The pa- 
tient was treated with 250 mg of acetazolamide 
orally four times daily, timolol maleate 0.5% 
eyedrops twice daily, and dexamethasone 0.1% 
eyedrops every four hours. 

Intraocular pressure ranged from 20 to 28 mm 
Hg for the next six days. The acetazolamide 
and dexamethasone eyedrops were gradually 


discontinued. One month after YAG laser treat- 
ment, the intraocular pressure was 23 mm Hg 
with a regimen of timolol maleate 0.5% eye- 
drops twice daily. 





Results 





Before YAG laser treatment, antiglaucoma- 
tous medication ranged from none (in patients 
returning for routine postoperative visits 
whose treatment included cycloplegic and cor- 
ticosteroid eyedrops) to maximal tolerated 
medical therapy. No patient had anterior cham- 
ber cells or flare before YAG laser treatment. 

Successful YAG laser treatment—Successful 
YAG laser treatment was performed in seven of 
the 22 patients (32%). Successful YAG laser 
treatment was accomplished three to 15 weeks 
after the failed or failing trabeculectomy. In all 
of the successful cases, trabeculectomy had 
been the first intraocular surgery the eye had 
undergone. The youngest patient in this group 
(Table 1) was 45 years old (mean age, 64.3 years; 
range, 45 to 81 years). 
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Table 1 (Continued) 





ANTI- 
GLAUCOMA 


MEDICATION COMMENTS 


— Combined extracapsular 
extraction & trabelculectomy 
Massage required before 
but not after laser treatment 


Timolol maleate 


Timolol maleate Iris incarcerated into sclerotomy 
= Hole made in scleral flap 
Timolol mateate Transient microscopic 
hyphema postlaser 





From 20 to 1,720 YAG laser shots were used. 
In one patient 1,720 shots were required to 
perforate the scleral flap. 

In all but one of the successful cases, a 
decrease in intraocular pressure was observed 
two hours after the treatment. There was a 
mean decrease in intraocular pressure of 9.8 
mm Hg (range, 6 to 13 mm Hg) from the level 
before YAG laser treatment to that at the most 
recent follow-up visit with a mean follow-up 
time of 10.7 months (range, two to 18 months). 

Two patients had transient microscopic 
hyphemas. Anterior chamber cells and debris 
were present in all patients immediately after 
the YAG laser treatment, but did not persist for 
more than 24 hours. 

Failed YAG laser treatments—YAG laser treat- 
ment was considered a failure in 15 of the 22 
cases (68%) (Table 2). 

The mean time elapsed since the most recent 
trabeculectomy was 1.1 years (range, 1 month 
to 3 years). Six of the 15 eyes had undergone 
more than one intraocular surgery for glauco- 
ma before YAG laser treatment. Five of the 15 
patients were 40 years of age or younger (mean 
age, 54.2 years; range, 14 to 82 years). 

Seven eyes in this group had a lower intraoc- 
ular pressure immediately after YAG laser 
treatment but only two eyes maintained this 


lowered intraocular pressure for two hours. In 
one patient (Patient 2-1, Table 2) the lowered 
intraocular pressure was associated with the 
formation of a small bleb that appeared imme- 
diately after the YAG laser treatment. However, 
the intraocular pressure subsequently in- 
creased, gradually returning to preoperative 
levels over the next 21 days. 

In five of the failed cases an increase in 
intraocular pressure was evident immediately 
upon termination of the YAG laser treatment. 
However, in 12 of the 15 failures pressure 
increased two hours postoperatively (range, 1 
to 32 mm Hg). In nine cases the increase was 4 
mm Hg or more above baseline. 

Anterior chamber cells and debris were also 
present in all failed cases immediately after the 
YAG laser treatment, but these did not persist 
for more than 24 hours. 

A bleb, which appeared subjectively func- 
tional, was present in all but one successfully 
treated patient (87%) and in only three of 15 
(20%) of the unsuccessfully treated patients at 
the most recent follow-up visit. 


Discussion 


Filtering procedures, such as trabeculec- 
tomy, may fail because of extraocular or intra- 
ocular factors, or both." Failure of the intraocu- 
lar pressure to respond adequately to digital 
massage in the presence of a visually patent 
filtration cleft at the internal sclerostomy site 
indicates that extraocular factors may be pri- 
marily responsible for the failure of the trabec- 
ulectomy. Patients in whom a wide open filtra- 
tion cleft is visible at the internal sclerostomy 
site where extraocular factors alone appear to 
be responsible for the failure of the trabeculec- 
tomy cannot reasonably be expected to benefit 
from YAG laser treatment. 

Conversely, intraocular factors such as pro- 
gressive scarring of the filtration cleft at the 
flap-bed interface and incarceration of iris or 
vitreous in the sclerostomy site are most ame- 
nable to YAG laser treatment. In six of the 
seven successfully treated patients, progres- 
sive scarring of the filtration cleft at the flap- 
bed interface was present. 

Iris incarceration in the sclerostomy site was 
present in the remaining successfully treated 
patient. Adequate visualization and accurate 
identification of the internal landmarks of the 
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TABLE 2 
SUMMARY OF 15 FAILED CASES OF YAG LASER TREATMENT OF OCCLUDED TRABECULECTOMY 





INTRAOCULAR PRESSURE (mM HG) 


PATIENT TIME ANTI- 2 HRS FOLLOW- 
NO., AGE (YRS), POSTTRABEC- GLAUCOMA LASER PREOP- POSTOP- POSTOP- UP 
RACE, SEX DIAGNOSIS* ULECTOMY MEDICATION SHOTS ERATIVE ERATIVE ERATIVE FINAL (pays) BLEBÝ 
2-1,70,W,M POAG 6 mos Acetazolamide, 425 23 14 18 24 21 ~ 
timolol maleate, 
and pilocarpine 
2-2,55,W,M POAG 3 yrs Acetazolamide, 705 28 35 38 28 22 - 
timolol maleate, 
and epinephrine 
2-3, 81, W,M  POAG 1 mo — 200 22 20 23 21 17 + 
2-4,15,W,M _ Angle 5 mos Acetazolamide 357 43 36 44 42 14 — 
recession 2nd filtering and timolol 
glaucoma surgery maleate 
2-5,14,W,M Congenital 2 yrs Acetazolamide, 205 22 28 30 23 Fg = 
glaucoma 3rd filtering timolol maleate, 
surgery and pilocarpine 
2-6,68,W,M  POAG 2 yrs Timolol maleate 310 27 27 29 29 23 _ 
and pilocarpine 
2-7,70,W,M POAG 2 mos Timolol 252 35 31 39 38 16 _ 
maleate 
2-8,63,W,M  POAG & 3 wks Acetazolamide 408 23 22 27 20 28 = 
cataract and timolol 
maleate 
2-9, 40, W, F POAG 2 yrs Acetazolamide 311 22 21 22 20 42 - 
2nd filtering and timolol 
surgery maleate 
2-10, 71,W,M POAG 2 mos — 151 23 18 18 22 36 + 
2-11, 23, W, F POAG 6 mos Acetazolamide, 358 23 16 30 23 57 — 
3rd filtering timolol maleate, 
surgery and pilocarpine 
2-12, 40, W, F POAG 3 yrs Acetazolamide, 510 21 25 53 24 71 — 
timolol maleate, 
and epinephrine 
2-13, 65, W, F POAG 1yr Acetazolamide, 155 28 32 35 30 4 = 
3rd filtering timolol maleate, 
surgery and pilocarpine 
2-14, 82, W, F POAG 3 mos Timolol 261 29 32 38 27 28 7 
maleate 
2-15, 56, W, F POAG 1 mo Acetazolamide, 494 28 28 40 30 25 =» 
2nd filtering timolol maleate, 
surgery pilocarpine, and 
epinephrine 
Mean: 54.2 yrs 1yr 340 26.4 45.6 32.3 26.7 27 


(3 wks-3 yrs) 





*POAG indicates primary open-angle glaucoma. 
'+ indicates elevated, cystic, more diffuse bleb; —, flat or localized bleb area. 


sclerostomy site are essential to determine 
whether a YAG laser treatment is indicated. 
In this series, the only criterion for success 


was a persistent decrease in intraocular pres- 
sure. Case 2-1 (Table 2), which initially demon- 
strated a lowered intraocular pressure associat- 
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ANTI- 
GLAUCOMA 
MEDICATION 


Acetazolamide, 
timolol maleate, 
and pilocarpine 

Acetazolamide, 
timolol maleate, 
and epinephrine 

Timolol maleate 

Acetazolamide 
and timolol 
maleate 

Acetazolamide, 
timolol maleate, 
and pilocarpine 

Timolol maleate 
and pilocarpine 

Timolol 
maleate 

Acetazolamide 
and timolol 
maleate 

Acetazolamide 
and timolol 
maleate 

Timolol maleate 

Acetazolamide, 
timolol maleate, 
and pilocarpine 

Acetazolamide, 
timolol maleate, 
and epinephrine 

Acetazolamide, 
timolol maleate, 
and pilocarpine 

Timolol maleate 
and pilocarpine 

Acetazolamide, 
timolol maleate, 
pilocarpine, and 
epinephrine 


TABLE 2 (Continued) 


COMMENTS 


Transient limited bleb 
for 4 days 


lris incarcerated into 
sclerotomy 


Anterior lip blocking view 
Lost to follow-up 


Internal sclerotomy 
completely scarred over 


Lost to follow-up 


Combined intracapsular 
extraction and trabecu- 
lectomy vitreous incarcerated 


Internal sclerotomy 
completely scarred over 


Anterior lip blocking view 


Hole made in scleral flap 
but no filtration 


ed with the development of a limited functional 
bleb, probably represented a successful YAG 
laser treatment that went on to fail in the first 


three postoperative weeks. However, accord- 
ing to the criterion for success this case has 
been recorded as a failure. 

Although a postlaser visible increase in bleb 
size occurred in some cases, this was not found 
to be a necessary or even a reliable indicator of 
success. Pressure from the rim of the contact 
lens might change the shape or dimensions of a 
nonfunctional bleb independent of any change 
of filtration. For this reason, judging success on 
the basis of an immediate alteration in the size 
or shape of the bleb was considered unreliable. 

The seven successful cases had four features 
in common: (1) the failed or failing trabeculec- 
tomy was the first intraocular surgery per- 
formed on the eye; (2) the time after trabeculec- 
tomy was relatively short (mean, 6.7 weeks; 
range, 3 to 15 weeks); (3) landmarks of the 
internal sclerostomy were visible and identifia- 
ble; and (4) the youngest patient was 45 years 
old (mean age, 64.7 years). 

In contrast, in the 15 failures, (1) six eyes 
(40%) had undergone more than one previous 
filtering procedure, (2) the mean time after the 
last failed trabeculectomy was 1.1 years, (3) the 
internal sclerostomy landmarks were often ill- 
defined or obscured by the surgical structure, 
and (4) six of the patients (40%) were 40 years of 
age or younger (mean age, 54 years). 

A decrease in the intraocular pressure imme- 
diately after the YAG laser treatment could 
have been produced by pressure from the 
three-mirror contact lens, equivalent to ocular 
massage. Hence, a pressure measurement at 
this point is an unreliable indicator of long- 
term success. However, six of seven (86%) of 
the successful cases as compared with only two 
of 15 (13%) of the unsuccessful cases demon- 
strated a decrease in intraocular pressure two 
hours after the YAG laser treatment. A pressure 
measurement at this point, therefore, may be a 
more reliable indicator of long-term success of 
the procedure. 

Comparison data for the success and failure 
groups are summarized in Table 3. 

It might seem reasonable to assume that the 
elapsed time to YAG laser treatment from the 
actual failure of a functional trabeculectomy 
would be a more important prognostic factor 
than the elapsed time since the performance of 
trabeculectomy, which had gone on to fail at 
some point in the future. However, in this 
series, most of the trabeculectomy surgery had 
been performed by various ophthalmic sur- 
geons. In these referred cases, the exact time of 
failure of the trabeculectomy was unknown, 
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TABLE 3 
SUCCESSFUL VS FAILED YAG LASER TREATMENTS OF 
OCCLUDED TRABECULECTOMY 


CLINICAL SUCCESSFUL FAILED 
FEATURE CASES (N=7) CASES (N=15) 
Multiple/intraocular 
surgeries 0/7 6/15 
Decrease in intraocular 
pressure at 2 hrs 6/7 2/15 
Increase in intraocular 
pressure at 
2 hrs = 4 mm Hg 0/7 9/15 
Mean time from 6.7 wks 1.1 yrs 


trabeculectomy 


leaving the elapsed time from performance of 
the failed trabeculectomy as the only available 
reliable data. 

This elapsed time from the performance of 
the failed trabeculectomy was much greater in 
those cases in which the YAG laser treatment 
failed than in those cases in which it was 
successful. Cohen and colleagues”? have dem- 
onstrated that more than half of the failures of 
filtering procedures occur within the first three 
months. This supports our clinical impression 
that the average elapsed time from the actual 
failure of the trabeculectomy was much greater 
in the group of cases in which the YAG laser 
treatment failed than in the group in which it 
was successful. 

There is no universal agreement as to the best 
time to perform YAG laser treatment of a tra- 
beculectomy. Our study and that of Praeger’ 
indicate better results in recent postoperative 
cases where obstruction of the internal sclerot- 
omy occurs. Dailey, Samples, and Van Buskirk’ 
found YAG laser treatment more effective, 
however, in patients treated long after surgery 
where filtration had already been well estab- 
lished. 

It may well be that eyes with a longer time 
from surgery to failure are amenable to laser 
reopening. But a decrease in filtration may 
occur slowly over months or years, with anti- 
glaucoma medication progressively reinstated, 
making it impossible to pinpoint a date of 
failure. In patients referred many months or 
years after surgery the YAG laser was ineffec- 
tive in the present series. The sclerostomy site 
in these patients was most often found to be 


scarred over leaving much thicker tissue to 
perforate. 

The surgical technique used for a trabeculec- 
tomy may play an important role in future YAG 
laser treatment. In two of the 15 failed cases 
(13%), the landmarks of the internal sclerosto- 
my site were obscured during gonioscopy by 
the shape and orientation of the anterior lip of 
the sclerostomy site itself. Additionally, a thin- 
ner scleral flap increases the chances of directly 
perforating the flap if this is desired because a 
functional filtration cleft cannot be created with 
the YAG laser. 

The major complication encountered in this 
series was a postlaser increase in intraocular 
pressure not previously reported with the YAG 
laser. However, a pressure increase may occur 
after use of ultrasound for this procedure.” A 
short-term increase in intraocular pressure was 
not seen in the cases in which the YAG laser 
treatment was successful, but occurred in 12 of 
15 (80%) failures. It should be noted that the 
detection of a short-term pressure increase was 
based on a single measurement of intraocular 
pressure performed two hours after the YAG 
laser treatment. 

A short-term increase in intraocular pressure 
occurring up to 24 hours after YAG laser poster- 
ior capsulotomy has been documented.” If 
additional measurements of intraocular pres- 
sure had been performed during the first 24 
hours after YAG laser treatment, the incidence 
of short-term pressure increase in the group of 
failures might have been even higher. 

Other complications encountered in this se- 
ries were transient hyphema and mild transient 
anterior segment inflammation. 

A short-term increase in intraocular pressure 
after YAG laser posterior capsulotomy has been 
well documented.'*"’ Many mechanisms have 
been proposed to account for this increase in 
intraocular pressure. In this series, there was 
no observable difference in any postoperative 
clinical factor between the group of successful 
YAG laser treatments without a short-term 
pressure increase and the group of failures 
with a short-term increase in intraocular pres- 
sure. It is our hypothesis that the YAG laser 
treatment produces the conditions necessary to 
precipitate a short-term increase in intraocular 
pressure in most, if not all, eyes. Only success- 
ful reestablishment of functional filtration reli- 
ably protects against this short-term postopera- 
tive pressure increase. 

Progressive glaucomatous visual field loss 
after an intraocular pressure increase following 
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a YAG laser posterior capsulotomy has been 
documented. In our series, no deterioration in 
visual acuity or visual field could be ascribed to 
an episode of intraocular pressure increase, but 
the potential danger is obvious. 

We therefore recommend that careful consid- 
eration be given in each case to the various 
factors that appear to be related to the potential 
success of YAG laser treatment of a failed or 
failing trabeculectomy. YAG laser treatment 
should be performed promptly when indicated 
and it should not be performed in those cases in 
which it is most likely to fail, thereby minimiz- 
ing unwarranted exposure to the predictable 
and potentially serious complication of a short- 
term increase in intraocular pressure. 


References 


1. Ticho, U., and Ivry, M.: Reopening of occluded 
filtering blebs by argon laser photocoagulation. Am. 
J. Ophthalmol. 84:413, 1977. 

2. Van Buskirk, E. M.: Reopening filtration fistulas 
with the argon laser. Am. J. Ophthalmol. 94:1, 1982. 

3. Kurata, F., Krupin, T., and Kolker, A. E.: Re- 
opening filtration fistulas with transconjunctival la- 
ser photocoagulation. Am. J. Ophthalmol. 98:340, 
1984. 

4. Hoskins, H. D., and Migliazzo, C.: Manage- 
ment of failing filtering blebs with the argon laser. 
Ophthalmic Surg. 15:731, 1984. 

5. Savage, J. A., Condon, G. P., Lytle, R. A., and 
Simmons, R. J.: Laser suture lysis after trabeculec- 
tomy. Ophthalmology 95:1631, 1988. 

6. Cohn, H. C., and Aron-Rosa, D.: Reopening 
blocked trabeculectomy sites with the YAG laser. 
Am. J. Ophthalmol. 95:293, 1983. 


7. Praeger, D. L.: The reopening of closed filtering 
blebs using the neodymium:YAG laser. Ophthalmol- 
ogy 91:373, 1984. 

8. Dailey, R. A., Samples, J. R., and Van Buskirk, 
E. M.: Reopening filtration fistulas with the neody- 
mium-YAG laser. Am. J. Ophthalmol. 102:491, 1986. 

9. Moulin, F.: The Nd-YAG laser. In Demailly, P. 
(ed.): Traitement Actuel du Glaucome Primitif a An- 
gle Ouvert. Paris, Masson, 1989, pp. 284-285. 

10. Addicks, E. M., Quigley, H. A., Green, W. R., 
and Robin, A. L.: Histologic characteristics of filter- 
ing blebs in glaucomatous eyes. Arch. Ophthalmol. 
101:795, 1983. 

11. Maumenee, A. E.: External filtering operations 
for glaucoma. The mechanism of function and fail- 
ure. Trans. Am. Ophthalmol. Soc. 58:319, 1960. 

12. Cohen, J. S., Shaffer, R. N., Hetherington, J., 
and Hoskins, D.: Revision of filtration surgery. Arch. 
Ophthalmol. 95:1612, 1977. 

13. Yablonski, M., Masonson, H. N., El-Sayyad, 
F., Dennis, P. H., Hargrave, B. A., and Coleman, 
D. J.: Use of therapeutic ultrasound to restore failed 
trabeculectomies. Am. J. Ophthalmol. 103:492, 1987. 

14. Channell, M. M., and Beckman, H.: IOP 
changes after neodymium-YAG laser posterior 
capsulotomy. Arch. Ophthalmol. 102:1024, 1984. 

15. Blackwell, C., Hirst, L. W., and Kinnas, S. J.: 
Neodymium-YAG capsulotomy and potential blind- 
ness. Am. J. Ophthalmol. 98:521, 1984. 

16. Aron-Rosa, D.: The picosecond YAG laser in 
cataract surgery. In Aron-Rosa, D. (ed.): Pulsed YAG 
Laser Surgery. Thorofare, New Jersey, Slack, 1983, 
pp. 27-32. 

17. Vine, A. K.: Ocular hypertension following 
neodymium-YAG laser capsulotomy. A potentially 
blinding complication. Ophthalmic Surg. 15:283, 
1984. 

18. Kurata, F., Krupin, T., Sinclair, S., and Karp, 
L.: Progressive glaucomatous visual field loss after 
neodymium-YAG laser capsulotomy. Am. J. Oph- 
thalmol. 98:632, 1984. 





Measurements of Peripapillary Nerve Fiber Layer Contour 


in Glaucoma 





Joseph Caprioli, M.D., Rafael Ortiz-Colberg, M.D., Joseph M. Miller, M.D., 
and Charles Tressler, M.D. 


We developed a method to quantify the sur- 
face contour of the peripapillary nerve fiber 
layer from simultaneous stereoscopic video- 
graphic images. Parameters that describe this 
contour are defined and compared to standard 
optic nerve structural parameters (cup/disk 
ratio, disk rim area, cup volume) in three 
age-matched groups of patients: 52 normal 
controls, 79 glaucoma suspects, and 101 glau- 
coma patients. Greater discriminatory infor- 
mation was obtained from the measurements 
from the superior and inferior quadrants than 
from the measurements from the temporal and 
nasal quadrants. This approach helps identify 
new structural markers that may more closely 
reflect the number of ganglion cell axons in the 
optic nerve. Such measurements made longi- 
tudinally in living eyes will provide valuable 
information about the relative rates of gangli- 
on cell death in aging and in glaucoma. 


A RELIABLE MARKER for early structural optic 
nerve damage from glaucoma would make the 
diagnosis of glaucoma possible in many pa- 
tients before the onset of measurable visual 
loss. Subjective estimates of cup/disk ratio are 
not sufficiently sensitive to detect small chang- 
es, especially localized changes, and cannot 
reliably discriminate between normal and glau- 
comatous disks.' Quantitative measurements, 
such as disk rim area, are a recent improvement 
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in the accurate description of disk structure, 
but single measurements do not reliably distin- 
guish normal from glaucomatous eyes.™ Lon- 
gitudinal measurements of this feature may 
further improve its specificity. 

Diffuse and localized loss of the nerve fiber 
layer accompany optic nerve damage in glauco- 
ma. Sommer, Pollack, and Maumenee have 
demonstrated the utility of examining the 
thickness of the peripapillary nerve fiber as a 
structural abnormality in early glaucoma. The 
normal nerve fiber layer becomes thickened as 
it approaches the superior and inferior poles of 
the disk. These locations are also where dam- 
age from glaucoma tends to be greatest. Glau- 
comatous damage causes thinning of the nerve 
fiber layer and narrowing of the adjacent disk 
rim. 

The ability of standard structural character- 
istics of the optic nerve head (cup/disk ratio, 
rim area, and cup volume) to distinguish be- 
tween normal and glaucomatous subjects, and 
their correlations with measurements of visual 
function, have been reported.*® We have de- 
veloped several new parameters that quantita- 
tively describe the contour of the peripapillary 
surface of the nerve fiber layer. We have tested 
their performance in distinguishing between 
normal, glaucoma suspect, and glaucoma pa- 
tients, and have evaluated their correlations 
with measurements of visual function. 


Material and Methods 


A system for computerized image analysis of 
the optic nerve head (Rodenstock Analyzer) 
was used to acquire images of the optic nerve 
head and peripapillary retina and to perform 
preliminary topographic analyses. The instru- 
ment has been previously described.” Sets of 
simultaneous stereoscopic videographic imag- 
es striped with green light (540 nm; bandwidth, 
10 nm) are used to quantify the surface contour 
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of the optic nerve head and peripapillary reti- 
na. Certain standard structural characteristics 
such as disk area, cup/disk ratio, disk rim area, 
and cup volume are calculated from a 
magnification-corrected depth map of the optic 
nerve head with the software supplied by the 
manufacturer. To extract the information that 
was used to develop profiles of the peripapil- 
lary nerve fiber layer surface, the depth images 
were transmitted to an external computer 
equipped with a frame grabber for additional 
analysis. The depth information as transmitted 
from the Rodenstock Analyzer contains 14 col- 
umns and approximately 140 rows of depth 
measurements. The 14 columns contain depth 
measurements collected along two combined 
sets of seven vertically projected green stripes. 
Linear interpolation is used to estimate values 
between the columns to produce a 150 (hori- 
zontal) x 190 (vertical) depth array of the fun- 
dus. This array spans a circular area of the 
fundus approximately 2.2 mm in diameter, and 
varies with the optical dimensions of the eye. 

The depth measurements are corrected for 
the optical magnification of the eye, and are in 
units of micrometers. Correction to absolute 
measurements are calculated with the axial 
length measured by ultrasonography (in most 
cases), or from refractive and keratometric 
measurements. The software that corrects for 
optical magnification uses algorithms similar to 
those reported by Littmann.” This set of cor- 
rected measurements represents the depth im- 
ages that are transmitted for additional analy- 
Sis. 

The heights of three areas of the retinal 
surface that are farthest from the center of the 
disk and located temporally, inferonasally, and 
superonasally are used to construct a standard 
reference plane to which all images are regis- 
tered, a technique that has been previously 
reported." This plane has a defined height of 0; 
positive measurements lie anterior to the plane 
and negative measurements lie posterior to it. 
The portions of the image chosen to construct 
the retinal reference plane lie outside the nor- 
mally thick superior and inferior nerve fiber 
bundles and are in the periphery of the image. 
We believe these represent the thinnest areas of 
nerve fiber layer that are available in the imag- 
es. They also may change least with progres- 
sive glaucomatous damage because they do not 
include the arcuate bundles. 

The depth map is reconstructed in relation to 
the previously defined reference plane and is 
used to calculate profiles of the nerve fiber 


layer surface in the peripapillary area. These 
profiles are constructed as a series of concentric 
circles at intervals of 100 um, from 100 to 500 
um from the disk edge. The profiles are de- 
scribed numerically as the parameters pro- 
file(100 um), profile(200 um), profile(300 pm), 
profile(400 um), and profile(500 pm), which 
correspond to the cross-sectional areas under 
the curves and are expressed in units of mm’. 
The area under each of these curves is calculat- 
ed for the entire peripapillary circumference 
and separately for the superior, inferior, tem- 
poral, and nasal quadrants (Fig. 1). Because 
some of the profiles lie below (posterior to) the 
reference plane, values for the area under the 
curves may be negative. 

The peripapillary profiles can be directly dis- 
played from the contents of the frame grabber 
on a color monitor or printed on paper. Exam- 
ples of the video display of these parameters in 
typical normal and glaucomatous eyes are 
shown in Figure 2. 

The normal subjects had no history of eye 
disease and were recruited from hospital staff 
and spouses or friends of patients. None had 
been to the Eye Center for examination. All 
subjects over 40 years of age with a spherical 
equivalent greater than —5 and less than 5 
diopters, unremarkable ocular history, normal 
eye examination results, and normal visual 
fields tested with automated threshold perime- 
try were included. The eye examination includ- 
ed slit-lamp biomicroscopy, tonometry, goni- 
oscopy, dilated indirect ophthalmoscopy, 


superior 


500p disc edge 


temporal nasal 


inferior 


Fig. 1 (Caprioli and associates). Profiles of the 
peripapillary nerve fiber layer surface are taken at 
100-um intervals from the disk edge, up to 500 pm. 
Measurements from individual quadrants can be 
analyzed separately. 
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stereoscopic optic disk photography, and com- 
puterized image analysis of the optic disk. 
Computerized image analysis was performed 
in patients with reasonably clear media (visual 
acuity of 20/40 or better) whose eyes could be 
dilated to 5.0 mm or more. Normal subjects 
were excluded if there was a family history of 
glaucoma. 

All glaucoma patients over 40 years of age 
with a spherical equivalent greater than —5 and 
less than 5 diopters who had automated thresh- 
old perimetry, stereoscopic optic disk photo- 
graphs, and computerized image analysis of 
the optic disk were included. Patients were 
considered glaucomatous if they had increased 
intraocular pressure (or history of increased 
intraocular pressure before treatment) and typ- 
ical glaucomatous visual field defects. Typical 
glaucomatous visual field defects were defined 
as at least: two contiguous points with 10-dB 
loss or more compared to perimeter-defined 
age-matched controls; or three contiguous 
points of 5-dB loss or greater superior or inferi- 
or Bjerrum areas; or a 10-dB difference across 
the nasal horizontal midline at two or more 
adjacent locations. The most superior and infe- 
rior rows of threshold measurements from Oc- 
topus programs G1 and 32 and from Humphrey 
program 30-2 were excluded from these criteria 
to eliminate the inclusion of rim artifacts. Hum- 
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Fig. 2 (Caprioli and associates). Top left, The peri- 
papillary nerve fiber layer profiles of a normal disk. 
Top right, An eye with early glaucomatous visual 
field loss. Bottom left, An eye with advanced glauco- 
matous visual field loss. T, S, N, and I refer to 
temporal, superior, nasal, and inferior locations. The 
typical double-hump pattern corresponds to the 
nerve fiber bundles at the superior and inferior poles 
of the normal eye. Note the flattening of the profiles 
with loss of the normal double-hump pattern at the 
superior and inferior poles in the glaucomatous eyes. 


phrey program 24-2 does not test the most 
superior and inferior rows that correspond to 
the other programs. The visual field indices 
mean defect, corrected loss variance, and short- 
term fluctuation were calculated for each visual 
field.” Eyes with advanced visual field loss 
(mean defect greater than 20 dB) were exclud- 
ed. Glaucoma patients with pigmentary disper- 
sion syndrome or pseudoexfoliation syndrome 
were included, and patients with acute or 
chronic angle-closure glaucoma or other secon- 
dary forms of glaucoma were excluded. Pa- 
tients with aphakic and pseudophakic eyes 
were excluded. 

One eye of each patient was used in the 
study, and was chosen randomly if both eyes 
were eligible. Informed consent was obtained 
from each subject after the nature of the exami- 
nation and photographic procedures were fully 
explained. 

The variability of peripapillary nerve fiber 
layer contour measurements was assessed ina 
separate group of 14 eyes, seven of which were 
normal and seven glaucomatous. We have used 
this set of repeated examinations previously to 
test the reproducibility of other measure- 
ments.” Each eye was imaged eight to ten times 
over several days. Because the values of the 
measurements of peripapillary nerve-fiber— 
layer surface contour are distributed about 0, 
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the coefficient of variation (standard deviation/ 
mean) is not an appropriate measure of varia- 
bility. Variability was defined as the standard 
deviation of repeated measurements in the 
same eye divided by the range of measure- 
ments for all eyes, and is reported as a percent- 
age. 

The goodness of fit test was used to test 
distributions of individual parameters for nor- 
mality. For normally distributed data, Stu- 
dent’s t-test or analysis of variance was used 
for hypothesis testing of the means. For data 
not normally distributed, the Mann-Whitney 
U-test or the Kruskal-Wallis test was used for 
hypothesis testing of the means. Linear regres- 
sion analysis was used to calculate correlation 
coefficients. Data are reported as the mean + 
standard error of the mean. The level of sig- 
nificance used was P < .05. Where multiple 
t-tests were employed to analyze sets of data 
simultaneously, the accepted level of sig- 
nificance was adjusted downward with the 
Bonferroni correction. Receiver operating char- 
acteristic curves were used to examine the rela- 
tive sensitivities and specificities of parameters 
to distinguish between normal and glaucoma- 
tous eyes. 


Results 


Summary data for age, refractive error, visual 
field indices, and structural parameters of the 
optic nerve head are given in Table 1. There 


was no significant difference between the nor- 
mal, glaucoma suspect, and glaucomatous 
groups for age or refractive error. Visual field 
mean defect was not statistically significantly 
different than 0 in either the normal or the 
glaucoma-suspect group. The visual field indi- 
ces in the glaucoma group reflect the early-to- 
moderate visual field loss in this group, and 
were significantly greater than those for the 
normal or glaucoma-suspect groups (P = .000). 
There was no significant difference between 
overall disk area among the groups. The cup/ 
disk ratio and cup volume were significantly 
larger (P = .000) and disk rim area significantly 
smaller (P = .000) in glaucoma patients com- 
pared to normal controls. Values for glaucoma 
suspects were intermediate between those of 
glaucoma patients and normal controls. 
Several clinical examples of peripapillary 
nerve fiber layer profiles are shown in Figure 2. 
These profiles show the relative surface height 
of the nerve fiber layer at circumferences of 
100, 300, and 500 ym from the disk edge. A 
typical double-hump pattern is found in nor- 
mal eyes, which corresponds to the nerve fiber 
bundles at the superior and inferior poles of the 
disk. This pattern flattens in eyes with visual 
field loss from glaucoma, and the profile is still 
lower in eyes with advanced visual field loss. 
The variability of the peripapillary nerve fi- 
ber layer surface contour measurements for the 
test set of eyes is given in Table 2. The average 
variability of the parameter profile(100 pm) for 
the entire peripapillary circumference was 
4.1%. Average variabilities for the superior, 


TABLE 1 
AGE, REFRACTIVE ERROR, VISUAL FIELD INDICES, AND OPTIC NERVE HEAD PARAMETERS* 





LL SK 


NORMAL 
(N = 52) 
Age (yrs) 63.1+ 12 
Refractive error (spherical 
equivalent diopters) 0.7 = 02 
Visual field 
Mean defect (dB) —0.7 + 0.3 
Corrected loss variance (dB?) $710 
Short-term fluctuation (dB) 1620.1 
Optic nerve head 
Disk area (mm?) 1.70 + 0.04 
Cup/disk 0.52 + 0.02 
Rim area (mm?) 1.09 + 0.03 
Cup volume (mm?) 0.36 + 0.02 


GLAUCOMA SUSPECT GLAUCOMA 
(N = 79) (N = 101) 
59.6 + 1.1 62.2 + 0.9 
0.2+0.2 04° O02 
—0.1 + 0.2 7.3 + 0.6 
2.8+0.4 33.8 + 3.4 
1.6 + 0.1 27° £084 
1.76 + 0.05 1.76 + 0.04 
0.56 + 0.02 0.66 + 0.02 
1.03 + 0.04 0.83 + 0.03 
0.49 + 0.04 0.64 + 0.03 


a  ————————— 


*Data are expressed as mean + SEM. 
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TABLE 2 
VARIABILITY OF AREAS UNDER PERIPAPILLARY PROFILES AT VARYING DISTANCES FROM THE DISK EDGE* 








QUADRANTS 
OVERALL TEMPORAL INFERIOR NASAL SUPERIOR 
Profile(100 um) 4.1 8.2 6.2 5.2 6.6 
Profile(200 um) 4.9 8.8 TA 6.5 T3 
Profile(300 um) 6.3 10.4 9.4 8.4 8.7 
Profile(400 um) 6.3 12.6 10.0 8.0 Fa 
Profile(500 um) 9.1 11.4 11.5 8.0 7.8 





“Data are expressed as the mean (standard deviation of repeated measurements in a single eye/range of values for all eyes) x 100. 


inferior, temporal, and nasal quadrants for this nerve fiber layer profiles are reported for the 

parameter ranged from 5.2% to 8.3%. In gener- entire peripapillary circumference and for indi- 

al, the variability increased with the parame- vidual quadrants in Table 3. Positive values 

ter’s distance from the disk edge. represent a peripapillary nerve fiber layer sur- 

Mean values for area under the peripapillary face that lies, on the average, above (anterior) 
TABLE 3 


AREAS UNDER PERIPAPILLARY PROFILES OF THE NERVE FIBER LAYER 
AT VARYING DISTANCES FROM THE DISK EDGE* 








NORMAL GLAUCOMA SUSPECT GLAUCOMA 
(N = 52) (N = 79) (N = 101) 
Profile(100 um) —0.421 + .068 —0.750 + .070 —1.240 + .068 
Superior —0.036 + .029 —0.148 + .029 —0.330 + .027 
Inferior —0.022 + .029 —0.114 + .036 —0.382 + .034 
Temporal -0.307 + .016 —~0.365 + .015 —0.362 + .016 
Nasal —0.056 + .020 —0.123 = .015 —0.176 + .015 
Profile(200 um) —0.128 + .033 —0.284 + .033 —0.480 + .033 
Superior 0.006 + .014 —0.044 + .014 —0.118 + .014 
Inferior 0.038 + .014 —0.014 + .018 —0.130 + .016 
Temporal —0.130 + .009 —0.160 + .008 —0.158 + .009 
Nasal —0.043 + .010 —0.066 + .008 —0.074 + .008 
Profile(300 um) 0.005 + .018 —0.087 + .020 —0.176 + .019 
Superior 0.026 + .008 —0.005 + .009 —0.038 + .009 
Inferior 0.061 + .009 0.026 + .011 —0.032 + .005 
Temporal —0.051 + .006 —0.070 + .005 —0.069 + .015 
Nasal —0.031 + .006 —0.038 + .005 —0.032 + .015 
Profile(400 um) 0.053 + .013 —0.001 + .013 —0.060 + .014 
Superior 0.031 + .007 0.001 + .007 =—0.010 + .017 
Inferior 0.061 + .007 0.041 + .008 —0.007 + .007 
Temporal —0.018 + .004 —0.030 + .003 —0.027 + .004 
Nasal —0.021 + .004 —0.023 + .004 —0.017 + .004 
Profile(500 um) 0.076 + .011 0.044 + .016 0.001 + .012 
Superior 0.030 + .006 0.020 + .008 0.003 + .006 
Inferior 0.061 + .006 0.046 + .007 0.011 + .001 
Temporal —0.002 + .003 —0.010 + .003 —0.015 + .003 
Nasal —0.013 + .004 —0.012 + .004 —0.007 + .004 


*Data are given in units of mm? as mean + SEM. Positive values indicate a profile anterior to the reference plane; negative values 
indicate a profile posterior to the reference plane. 
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to the reference plane, and negative values 
represent a surface that on the average lies 
below (posterior) to the reference plane. 
Among the peripapillary nerve fiber layer pro- 
files, the best discrimination between the diag- 
nostic groups was found for profile(100 um). 
For the entire peripapillary circumference, 
there were statistically significant differences 
between each of the three diagnostic groups (P 
< .009). Simultaneously statistically significant 
differences between each of the three diagnos- 
tic groups was also found for the profiles at 200 
ym (P < .01), 300 pm (P < .01), 400 pm (P < 
.04), but not for 500 pm (P > .31). Of the 
structural optic nerve head parameters, neither 
rim area nor cup/disk ratio differentiated be- 
tween all three groups simultaneously, largely 
because of the overlap of measurements in the 
normal and glaucoma-suspect group. Howev- 
er, cup volume differed significantly among all 
three groups (P < .02). 

Three parameters were introduced that mea- 
sure the areas under the polar nerve fiber 
bundles relative to the papillomacular bundle. 
These calculations were made in an effort to 
normalize for the slight tilting of the temporal 
disk edge posteriorly that occurs in many eyes. 
The parameter superior polar profile is a mea- 
sure of the average relative difference, at 100 
wm from the disk edge, between the surface 
height of the superior quadrant of the nerve 
fiber layer and that of the temporal quadrant. 
Likewise, the parameter inferior polar profile is 
a measure of the average relative difference, at 
100 pm from the disk edge, between the aver- 
age height of the nerve fiber layer of the inferi- 
or quadrant compared to the temporal quad- 
rant. The parameter average polar profile is a 
measure of the average relative difference be- 
tween the heights of the superior and inferior 
polar bundles compared to the papillomacular 
bundle. These measurements are summarized 
in Table 4. There are statistically significant 


differences between the values for all three 
variables between normal and glaucomatous 
eyes (P = .000 for all). Values for glaucoma 
suspects are intermediate between those of 
normal and glaucomatous patients, although 
none of these variables distinguish all three 
groups simultaneously (P > .34). 

The relative abilities of the standard structur- 
al disk parameters and selected newly intro- 
duced parameters to distinguish between nor- 
mal and glaucomatous eyes is summarized by 
receiver operating characteristic curves, which 
demonstrate sensitivity and specificity (Fig. 3). 
Sensitivity is the proportion of correctly identi- 
fied eyes with glaucoma. Specificity is the por- 
tion of correctly identified normal eyes. Receiv- 
er operating characteristic curves assess a test's 
performance by providing information about 
all pairs of sensitivity and specificity values 
throughout the entire range of a test’s measure- 
ments. The curve is constructed by varying the 
cutoff value for abnormality throughout the 
entire range of possible cutoff values, and by 
plotting the sensitivity at each value (true- 
positive rate) against 1 — specificity (false- 
positive rate). The diagonal of such a plot 
represents a line of “no information,” whereas 
curves shifted to the upper left indicate a test 
that has enhanced diagnostic performance. The 
point on the curve closest to the upper-left 
corner of the plot represents the optimal cutoff 
value. The parameter average polar profile 
proved superior to all other parameters in its 
sensitivity and specificity as demonstrated by 
its receiver operating characteristic curve. The 
optimal sensitivities and specificities for se- 
lected parameters, with the corresponding cut- 
off values, are shown in Table 5. 

The receiver operating characteristic curves 
for measurements within individual quadrants 
for disk rim area and profile(100 um) are shown 
in Figure 4. Greater information is contained in 
the measurements from the superior and inferi- 


TABLE 4 
AREAS UNDER THE POLAR NERVE FIBER BUNDLES RELATIVE TO THE PAPILLOMACULAR BUNDLE* 








NORMAL GLAUCOMA SUSPECT GLAUCOMA 

(N = 52) (N = 79) (N = 101) 
Superior polar profile 0271 = 025 0.217 + .024 0.032 + .024 
Inferior polar profile 0.285 + .028 0.251 + .035 0.021 + .032 
Average polar profile 0.278 + .019 0.234 + .022 0.006 + .022 


*Data are given in units of mm? as the mean + SEM. 
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or quadrants than in the measurements from 
the temporal and nasal quadrants, a finding 
that was true of all parameters studied. 

There was a weak but statistically significant 
correlation between disk area and axial length 
measured by ultrasonography, such that (disk 
area) = 0.088 mm x (axial length) — 0.346 mm, 
where disk area is given in mm? and axial 
length in mm (r= .23, P = .001, N = 196). We 
found no significant correlation between disk 
area and spherical equivalent (r = .02). Within 
the normal group, there were statistically sig- 
nificant correlations between disk area and the 
following structural parameters: cup/disk ratio 
(r = .53, P < .001), disk rim area (r = .44, P = 
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Fig. 3 (Caprioli and associates). Top left, Receiver 
operating characteristic curves for the standard optic 
nerve head structural parameters. Curves shifted to 
the upper left of the diagram indicated enhanced 
sensitivity and specificity. Top right, Receiver opera- 
ting characteristic curves for the parameters profile 
(100 um) and rim area. Bottom left, The receiver 
operating characteristic curve of the parameter aver- 
age polar profile compared to the curve for rim area. 


.001), and cup volume (r = .65, P < .001). We 
found somewhat weaker yet statistically sig- 
nificant relationships between disk area and 
profile(100 um) (r = .43, P = .001) and average 
polar profile (r = .38, P = .006). 

Correlations of structure with function were 
sought between disk parameters and the visual 
field indices mean defect and corrected loss 
variance. Of the standard structural parameters 
cup/disk ratio, rim area, and cup volume, rim 
area correlated most strongly with mean defect 
(r = —.371, P < .0001) and with corrected loss 
variance (r = —.30, P < .0001). Of the newly 
introduced parameters, average polar profile 
correlated best with mean defect (r = —.44, P < 
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TABLE 5 
OPTIMAL SENSITIVITY AND SPECIFICITY FOR 
STRUCTURAL FEATURES* 





SENSITIVITY, SPECIFICITY, CUTOFF 
FEATURE % % VALUE 
Cup/disk ratio 15 79 0.42 
Rim area 48 94 0.81 mm? 
Cup volume 31 38 0.42 mm? 
Profile(100 um) 67 87 —1.00 mm? 
Average polar profile 75 91 0.16 mm? 





“Optimal is the local maximum, which is defined as sensitivity + 
specificity. 


.0001) and with corrected loss variance (r = 
—.43, P < .0001). These relationships are 
shown in Figure 5. 


Discussion 


Attempts to quantify optic nerve head struc- 
ture arose from the desire to recognize the 
earliest structural abnormalities in glaucoma, 
and to efficiently monitor the structural status 
of the optic nerve head with advancing disease. 
A single clinical estimate of cup/disk ratio is 
neither sufficiently sensitive nor specific. to rec- 
ognize early disease, and serial estimates are 
prone to great interindividual and intraindivid- 


1.00 


Superior 


0.80 4 Inferior 


/ a 


P e ig ee 


0.60 Va 


0.40 


Rim Area 


Sensitivity (rate false neg) 


0.20 





0.00 
0.00 0.20 0.40 0.60 0.80 1.00 


1 — Specificity (rate false pos) 


ual variation.! Recently, measurements of disk 
rim area have been used to estimate the amount 
of neural tissue visible in the anterior optic 
nerve head.” It was originally hoped that such 
measurements would be independent of the 
overall size of the disk, but this has been shown 
not to be so." Such two-dimensional meas- 
urements of the disk rim depend on the under- 
lying scleral architecture of the anterior optic 
nerve head and seem to vary greatly between 
individuals. Indeed, the variability of this mea- 
surement in normal individuals and the overlap 
with values in glaucomatous eyes make single 
measurements of little value in differentiating 
between normal and glaucomatous eyes.** Al- 
though long-term longitudinal measurements 
of this and other parameters may prove useful, 
it seems reasonable to search for more sensitive 
and specific structural markers for early glau- 
comatous damage, which may provide addit- 
ional information and perform better than the 
“standard” structural parameters cup/disk ra- 
tio, disk rim area, and cup volume. 

Sommer, Pollack, and Maumenee examined 
the thickness of the nerve fiber layer at the disk 
edge and found that progressive thinning was 
present at the time of onset of visual field loss.’ 
Takamoto and Schwartz recently made meas- 
urements of nerve fiber layer thickness at the 
disk rim with photogrammetry of stereoscopic 
color photographs in normal and glaucomatous 
eyes. Significant thinning of the nerve fiber 
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Fig. 4 (Caprioli and associates). Left, The receiver operating characteristic curves of rim area by quadrants. 
Right, The receiver operating characteristic curves for profile(100 um) by quadrants. Measurements from the 
superior and inferior quadrants provide more information (are shifted to the upper left) than do measurements 


from the temporal and nasal quadrants. 
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Fig. 5 (Caprioli and associates). Left, Scatterplots of the parameter average polar profile versus visual field 
index mean defect. Right, The visual field index corrected loss variance. The correlation coefficients for the 


linear regressions shown were statistically significant. 


layer was found in glaucomatous eyes com- 
pared to normal eyes.” 

The topographic information about the sur- 
face of the nerve fiber layer in the peripapillary 
area provided by computerized image analysis 
was used here to explore measurable abnormal- 
ities caused by glaucomatous damage. Normal 
eyes consistently showed a high peripapillary 
nerve fiber layer profile with a typical double- 
hump pattern that corresponds to the normally 
thick bundles of nerve fibers at the superior 
and inferior poles of the disk. Glaucomatous 
damage generally caused an overall depression 
of the profile, which was greatest at the su- 
perior and inferior poles and caused a reduction 
or loss of the normal double-hump pattern 
(Fig. 2). 

Several parameters were derived from the 
peripapillary nerve fiber layer profiles. The 
cross-sectional areas under the profiles with 
respect to a standard reference plane were 
calculated for circumferential profiles at 100- 
um intervals up to 500 um from the disk edge. 
The ability of these new parameters to differen- 
tiate between normal and glaucomatous eyes 
was studied with the aid of receiver operating 
characteristic curves. These curves display the 
relationship between sensitivity and specificity 
over the entire range of test values. Parameters 
that have higher discriminating power between 
normal and glaucomatous eyes have curves 
that are shifted to the upper left of the plot. The 
new parameters profile(100 um) and average 
polar profile were better than standard struc- 
tural parameters in their ability to distinguish 
normal from glaucomatous eyes. 

In general, measurements of the superior 
and inferior quadrants contained more discrim- 


inating information than did measurements 
from temporal or nasal quadrants. The profiles 
from the temporal and nasal quadrants, howev- 
er, were also significantly lower in glaucoma- 
tous eyes compared to normal eyes. This is 
consistent with clinical observations that the 
greatest glaucomatous damage to the disk often 
occurs at the superior and inferior poles, but 
that diffuse dropout of axons may also occur at 
all locations. 

These results support previous findings in 
normal eyes of significant correlations of cup/ 
disk ratio, disk rim area, and cup volume with 
disk area.“ There are also significant correla- 
tions between the newly introduced measure- 
ments of peripapillary nerve fiber layer profiles 
and disk area, though these were somewhat 
weaker than for the standard structural param- 
eters. In general, we found that the larger the 
disk, the lower the surface of the peripapillary 
nerve fiber layer. This finding suggests that 
there is greater crowding of retinal ganglion 
cell axons, and therefore greater thickness of 
the nerve fiber layer at the edges of smaller 
disks. 

We searched for correlations between meas- 
urements of structure and function in our data. 
There were statistically significant correlations 
between disk rim area and the visual field 
indices, mean defect and corrected loss vari- 
ance, a finding that supports previous work.®!® 
We also found significant relationships be- 
tween measurements of peripapillary nerve fi- 
ber layer profiles and visual field indices. The 
strongest relationships were found for the pa- 
rameter average polar profile, which displayed 
a stronger correlation with mean defect and 
particularly with corrected loss variance than 
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did disk rim area in our data. 

We have introduced new structural parame- 
ters for glaucomatous damage based on quanti- 
fying the architecture of the peripapillary 
nerve fiber layer. The new parameters appear 
to perform better than standard structural pa- 
rameters of the optic nerve head in their ability 
to differentiate between normal and glaucoma- 
tous eyes and to correlate with functional dam- 
age as measured by automated perimetry. This 
approach represents a step toward the identifi- 
cation of structural parameters that may more 
accurately reflect the number of axons present 
in the optic nerve head. Further refinements of 
the technique may improve its accuracy and 
reliability, and animal studies to correlate such 
measurements with actual axon counts should 
prove valuable. Additional improvements in 
the method may include the establishment of a 
reference plane at the “bottom” of the retina 
(which should not be affected by diffuse glau- 
comatous damage), and the correction of meas- 
urements for the spherical contour of the fun- 
dus. In the future, reliable measurements of 
axon numbers in the optic nerves of living eyes 
made longitudinally will provide valuable in- 
formation about the relative rates of ganglion 
cell death in aging and in glaucoma and other 
diseases. 
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Reliability of Optic Nerve Head Topographic 


Measurements With Computerized Image Analysis 





Lalit Dandona, M.D., Harry A. Quigley, M.D., and Henry D. Jampel, M.D. 


We evaluated the reliability of optic disk 
area and disk rim area measurements obtained 
with the Humphrey Retinal Analyzer from ten 
repeat fundus images each of one eye of ten 
normal subjects and ten subjects with in- 
creased intraocular pressure. Variability of rim 
and disk areas was not significantly different 
between these two groups (P > .05), nor was it 
Significantly different between images ac- 
quired during the same session and those ac- 
quired during different sessions (P > .05). 
Variability was significantly different between 
subject groups based on the distinctness of the 
disk edge and the slope of the cup wall (P < 
-01). The average minimum change in the 
measurements on the same eye that would 
exceed variability of the technique at the 95% 
confidence level was 0.20 mm? and 0.47 mm? 
for rim area for the least variable and most 
variable subject groups based on optic nerve 
head characteristics, and 0.09 mm? and 0.32 
mm” for disk area for the corresponding sub- 
ject groups. Operator input contributed signif- 
icantly to overall variability. Reliability of rim 
and disk areas in this study was comparable to 
that reported for other computerized image 
analyzers. 
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[mace ANAtysis of the optic nerve head to 
detect more objectively the topographic chang- 
es associated with glaucoma damage has re- 
cently been of much interest.'* To detect such 
topographic alterations reliably, it is essential 
to know the variability associated with these 
measurements. 

Computerized image analyzers capable of 
measuring the disk rim area and other optic 
nerve head parameters have been developed, 
and their reproducibility has been reported.” 
The purpose of this study was to determine the 
reliability, or reproducibility, of the rim and 
disk area measurements obtained with the 
Humphrey Retinal Analyzer. 





Material and Methods 





We have described elsewhere the technique 
of topographic mapping of the optic fundus 
with the Humphrey Retinal Analyzer. The 
Humphrey Retinal Analyzer consists of two 
main parts, the imager and the analyzer. The 
imager acquires simultaneous stereoscopic im- 
ages of the optic fundus with red-free light and 
stores them in digital form ona disk drive or an 
optical disk in the analyzer. The three- 
dimensional topography of the optic nerve 
head is generated by a ‘’scene-matching” algo- 
rithm that compares the brightness distribution 
of the corresponding regions in the pair of 
images comprising the simultaneous stereo- 
scopic image. An operator is required to mark 
the disk edge at eight or more locations with a 
mouse device. The operator-marked disk edge 
is processed to obtain the final disk edge, 
which is considered the “reference zero.” The 
depth or elevation at 400 to 650 approximately 
equally spaced points on and around the optic 
nerve head are then computed. A grid-plot 
showing the contour of the optic nerve head is 
displayed. The cup edge is defined by a line 
joining the points that are 120 pm below the 
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disk edge level along radii at 3-degree inter- 
vals. The rim area is defined as the area be- 
tween the disk and cup edges. Rim and disk 
areas are calculated and displayed in mm’. The 
whole procedure, from disk-edge marking to 
completion, takes from 12 to 18 minutes de- 
pending on the size of optic nerve head. The 
profile of depth values in micrometers at all 
measured points can be printed. 

Ten normal volunteers, over 40 years of age, 
were selected after absence of eye disease was 
confirmed by examination. Ten other volun- 
teers, over 40 years of age, with intraocular 
pressures consistently over 21 mm Hg were 
also selected. Three of these volunteers had 
definite glaucomatous visual field loss, the spe- 
cific criteria for which are described elsewhere,’ 
and the other seven did not. Subjects with a 
refractive error of more than 5 diopters were 
not included. All subjects were phakic, had 
reasonably clear ocular media, and their pupils 
dilated to more than 4.5 mm in diameter. The 
ability of the subject to cooperate during image 
acquisition was not a criterion for selection. 

One eye of each subject was chosen random- 
ly for analysis. Ten simultaneous stereoscopic 
images of each subject were acquired during an 
initial session with intervals of at least 30 sec- 
onds between successive images of the same 
subject. Nine more images were acquired on 
nine separate occasions, usually on different 
days, for each normal subject. One of us (L.D.) 
marked the disk edge on all images for topo- 
graphic mapping. No attempt was made to 
make the disk edge marking exactly the same in 
all images of the same subject, but rather inde- 
pendent judgment was exercised every time. 
The disk edge was marked at points along the 
internal edge of the optic canal. 

Variability of the rim and disk area measure- 
ments was expressed as the coefficient of varia- 
tion and as the size of 95% confidence intervals. 
Coefficient of variation was the ratio of the 
standard deviation to the mean, for the distri- 
bution of measurements from ten analyses on 
the same subject, expressed as a percentage. 
Based on ten analyses for each subject, the 
standard deviations for the distributions of rim 
and disk area measurements were calculated 
for each subject. These standard deviation val- 
ues were then used to calculate the 95% confi- 
dence intervals for the rim and disk area meas- 
urements for each subject. The size of these 
confidence intervals was considered as the 
measure of variability, meaning that two meas- 
urements on the same optic nerve head differ- 


ing by more than the size of this interval would 
most likely have been caused by an actual 
change and not variability of the technique, at 
least 95% of the time. 

Overall variability of the rim and disk area 
measurements for normal subjects based on 
analysis of images acquired during the same 
session was compared with the overall variabil- 
ity for the same subjects based on analysis of 
images acquired during different sessions, 
using the paired t-test. Overall variability for 
normal subjects and for those with increased 
intraocular pressure was compared based on 
images acquired during the same session, 
using the unpaired t-test. Because the variabili- 
ty of rim area measurements depended on the 
distinctness of the disk edge and the slope of 
the cup wall, and the variability of disk area 
measurements depended on distinctness of the 
disk edge, the 20 subjects were divided into 
groups based on these optic nerve head 
characteristics (Table 1). Overall variability for 
these subject groups was compared, using the 
one-way analysis of variance and the Bon- 
ferroni t-test. 

Variability attributable to the operator was 
computed for eight subjects, who were chosen 
because of a wide variety of disk edges and cup 
shapes. The computation was based on ten 
repeat analyses of a single image of each of 
these subjects. 

The relationship between the rim and disk 
areas in normal subjects was studied by using 
regression analysis. Regression analysis was 
also used to study the relationship between the 
standard deviation and mean values for the 
distribution of measurements on each subject. 

Topographic measurements by the analyzer 
are based on the assumption that the eye con- 
forms to the Gullstrand schematic human eye 
optics." Any magnification errors caused by 
deviations from this assumption were not ac- 
counted for. 

Statistical significance was defined as a P- 
value of less than .05. 





Results 





The ages of normal subjects, four men and six 
women, were 45.5 + 1.7 (mean + S.E.M.) years. 
The ages of the subjects with increased intraoc- 
ular pressure, five men and five women, were 
49.9 + 3.5 (mean + S.E.M.) years. These ages 
were not significantly different from each other 
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TABLE 1 


CRITERIA FOR GROUPING SUBJECTS ACCORDING TO 
OPTIC NERVE HEAD CHARACTERISTICS* 


eS 
NO. OF SUBJECTS 
WITH INCREASED 


NO. OF 1.0.P. (NO. WITH 
NORMAL =GLAUCOMATOUS 
SUBJECTS VISUAL FIELD LOSS) 
Rim area 
Group 1-R: Distinct disk edge 4 2 (0) 


and nonsteep 
slope of cup wall 
Group 2-R: Indistinct disk 6 7 (2) 
edge, steep slope 
of cup wall, or 
both 
Group 3-R: Distinct or indis- 0 1 (1) 
tinct disk edge and 
excavated cup wall 


Disk area 
Group 1-D: Distinct disk edge 5 6 (2) 
Group 2-D: Moderately indis- 3 3 (1) 
tinct disk edge 
Group 3-D: Severely indis- 2 1 (0) 


tinct disk edge 
ma 


*Distinctness of disk edge was judged subjectively based on 
visibility of the internal edge of optic canal. Steep cup walls had a 
slope of greater than 60 degrees but less than 90 degress with 
respect to the peripapillary retinal surface as measured on the 
topographic grid-plot. Excavated cup wall was undermined and 
had a slope of greater than 90 degrees. 


(P = .27). The refractive error of normal sub- 
jects, —2.50 + 0.65 (mean + S.E.M.) diopters, 
was slightly more than that of the subjects with 
increased intraocular pressure, —1.00 + 0.77 
(mean + S.E.M.) diopters; this difference was 
not significant (P = .15). The mean + S.E.M. for 
the disk area in millimeters? was 2.475 + 0.166 
for normal subjects and 2.461 + 0.178 for the 
subjects with increased intraocular pressure 
(Table 2); these were not significantly different 
from each other (P = .96). The rim area for 
normal subjects, 2.043 + 0.125 (mean + S.E.M.) 
mm’, was more than that for the subjects with 
increased intraocular pressure, 1.653 + 0.157 
(mean + S.E.M.) mm? (Table 2); this difference 
was marginally insignificant (P = .07). There 
was a significant positive linear correlation be- 
tween the rim and disk areas in normal subjects 
(r = .78, P = .01), leading to the equation: rim 
area = 0.59 + (0.59 x disk area). 

The coefficients of variation for the rim and 
disk area measurements on normal subjects for 


TABLE 2 
OVERALL VARIABILITY OF RIM AND DISK AREA 
MEASUREMENTS FOR SUBJECT GROUPS BASED ON 


DIAGNOSIS* 
Se 
MEANT (mM?) S.D. (mM?) C.V. (%) 95% C.I. (MM?) 


Normal Subjects (N = 10) 


Rim area 
Meant 2.043 0.066 3.33 0.298 
S.E.M.§ 0.125 0.007 0.39 0.031 
Median 1.970 0.066 3.69 0.301 


Range 1.500-2.714 0.037-0.104 1.44-4.90 0.166-0.470 
Disk area 


Mean: 2.475 0.030 1.35 0.137 
S.E.M.§ 0.166 0.007 0.34 0.031 
Median 2.276 0.026 1.12 0.118 


Range 1.687-3.381 0.008-0.076 0.25-3.33 0.036-0.342 


Subjects With Increased |.0.P. (N = 10) 
Rim area 


Mean? 1.653 0.061 3.95 0.275 
S.E.M.§ 0.157 0.007 0.56 0.033 
Median 1.500 0.056 3.90 0.252 


Range 0.988-2.579 0.028-0.104 1.80-7.50 0.126-0.470 
Disk area 


Mean: 2.461 0.038 1.69 0.173 
S.E.M.§ 0.178 0.008 0.42 0.035 
Median 2.620 0.032 1.16 0.145 


Range 1.654-3.398 0.014-0.098 0.52-4.92 0.062-0.443 
S 


*All values based on analysis of ten images acquired during 
one session for each subject. 

tMean, for results of the analysis of ten images for each subject; 
S.D., standard deviation for results of the analysis of ten images 
for each subject; C.V., coefficient of variation; C.I., confidence 
interval. 

‘Mean, for a subject group. 

§S.E.M., standard error of the mean for ‘mean. 


images acquired during the same session were 
3.33% + 0.39% and 1.35% + 0.34% (mean + 
S.E.M.), respectively (Table 2). The corre- 
sponding values for images of normal subjects 
acquired during different sessions were 2.86% 
+ 0.26% and 1.75% + 0.32%, for the rim and 
disk area measurements, respectively. The dif- 
ferences between these values for the same and 
different sessions were not significant (P = .19 
for rim area, P = .13 for disk area). The coeffi- 
cients of variation for the rim and disk area 
measurements on the subjects with increased 
intraocular pressure for images acquired dur- 
ing the same session are summarized in Table 2. 
Coefficients of variation were not significantly 
different between normal subjects and the sub- 
jects with increased intraocular pressure, either 
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for rim or for disk area measurements. The 
coefficients of variation for the subject groups 
based on optic nerve head characteristics are 
summarized in Table 3. The differences be- 
tween these subject groups were significant for 
both the rim and disk area measurements (P < 
.001). 

There was no significant linear correlation 
between the standard deviation and the mean 
values, from analysis of ten images for each 
subject, for either rim area measurements (r = 
—.01, P = .98) or disk area measurements (r = 
-82 P = 07); 

The mean + S.E.M. for the standard devia- 
tion of rim and disk area measurements on each 
normal subject for images acquired during the 
same session were 0.066 + 0.007 mm’ and 0.030 
+ 0.007 mm’, respectively (Table 2). The corre- 
sponding values for the images of normal sub- 
jects acquired during different sessions were 
0.057 + 0.004 mm? and 0.042 + 0.007 mm’, for 
the rim and disk area measurements, respec- 
tively. The differences between these values for 
the same and different sessions were not signif- 
icant (P = .23 for rim area, P = .10 for disk 
area). The standard deviation of rim and disk 
area measurements on each subject with in- 
creased intraocular pressure for images ac- 
quired during the same session are summa- 
rized in Table 2. The differences between these 
standard deviation values for normal subjects 
and subjects with increased intraocular pres- 
sure were not significant. The standard devia- 
tion values for rim and disk area measurements 
on each subject, grouped according to optic 
nerve head characteristics, are summarized in 
Table 3. The differences between these subject 
groups were significant for both the rim area 
measurements (P < .01) and the disk area 
measurements (P < .001). 

Variability attributable to the operator, 
caused by inconsistencies in disk edge mark- 
ing, is summarized in Table 4 for four normal 
subjects and four subjects with increased intra- 
ocular pressure, based on ten repeat analyses 
of a single image of each of these subjects. The 
minimum values for variability attributable to 
the operator for the rim and disk areas be- 
longed to the same subject who had a distinct 
disk edge and well-defined cup shape. The 
maximum value for rim area was for an optic 
nerve head with a deep excavated cup and 
peripapillary depigmentation of the retinal pig- 
ment epithelium. The maximum value for disk 
area was associated with considerable peripap- 
illary depigmentation of the retinal pigment 


epithelium that made the disk edge indistinct. 
Variability attributable to the operator account- 
ed for a significant proportion of the overall 
variability (Table 4). 

The sizes of 95% confidence intervals for rim 
and disk area measurements for each subject 
grouped according to diagnosis and optic nerve 
head characteristics are summarized in Tables 2 
and 3, respectively. 





Discussion 





The coefficients of variation for rim and disk 
area measurements with the Humphrey Retinal 
Analyzer are comparable to those reported for 
the other computerized image analyzers** (Ta- 
ble 5). The coefficient of variation is an appro- 
priate measure of variability when the mean 
and standard deviation values tend to change 
together in the same direction.*’' We found no 
significant positive linear correlation between 
the standard deviation and mean values for 
either rim or disk area measurements. Shields 
and associates’ found a marginal inverse linear 
correlation between the standard deviation and 
mean values for rim area measurements. 
Hence, in the absence of similar trends for 
changes in the mean and standard deviation 
values, coefficient of variation may not be the 
best way to compute variability for rim and disk 
area measurements. It does, however, allow 
comparison of this study with previous stud- 
ies. 

The variability for both the rim and disk area 
measurements was significantly different be- 
tween subject groups based on optic nerve 
head characteristics, but was not significantly 
different for either rim or disk area measure- 
ments between subject groups based on diag- 
nosis. This finding implies that the distinctness 
of the disk edge and the slope of the cup wall 
are more important determinants of rim and 
disk area variability than is the diagnosis of 
increased intraocular pressure, with or without 
glaucomatous visual field defects. 

To determine an absolute range of variability, 
we constructed the 95% confidence intervals 
for both the rim and disk area measurements 
for each subject based on the upper limit of the 
95% confidence interval for their respective 
variance estimates. Our average calculated val- 
ues for these 95% confidence intervals were 
0.20 mm?, 0.31 mm’, and 0.47 mm’ for rim area 
measurements from the least to the most varia- 
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TABLE 3 


OVERALL VARIABILITY OF RIM AND DISK AREA MEASUREMENTS FOR SUBJECT GROUPS 


BASED ON OPTIC NERVE HEAD CHARACTERISTICS* 


—_—e—_———<—_—_—— Cc ere 


MEAN? (mm?) S.D. (MM?) C.V. (%) 95% C.I. (MM?) 
Rim area 
Group 1-R (N = 6) 
Meant 2.125 0.044 2.10 0.201 
S.E.M.§ 0.182 0.005 0.19 0.024 
Median 2.009 0.042 2.06 0.187 
Range 1.559-2.714 0.028-0.065 1.44-2.73 0.126-0.294 
Group 2-R (N = 13) 
Meant 1.756 0.069 4.06 0.311 
S.E.M.§ 0.129 0.005 0.27 0.022 
Median 1.779 0.068 3.95 0.308 
Range 0.988-2.579 0.041-0.104 2.13-5.37 0.185-0.470 
Group 3-R (N = 1) 
Meant 1.387 0.104 7.50 0.470 
S.E.M.§ 
Median 1.387 0.104 7.50 0.470 
Range 
Disk area 
Group 1-D (N = 11) 
Mean? 2.656 0.021 0.83 0.093 
S.E.M.§ 0.163 0.003 0.14 0.014 
Median 2.689 0.020 0.83 0.090 
Range 1.654-3.398 0.008-0.037 0.25-1.79 0.036—0.166 
Group 2-D (N = 6) 
Mean? 2.365 0.040 1.80 0.183 
S.E.M.§ 0.189 0.005 0.28 0.021 
Median 2.410 0.044 1.76 0.199 
Range 1.659-2.867 0.026-0.052 0.91-2.83 0.118-0.235 
Group 3-D (N = 3) 
Meant 1.986 0.072 3.58 0.325 
S.E.M.§ 0.171 0.016 0.71 0.073 
Median 1.991 0.076 3.33 0.342 
Range 1.687-2.281 0.042-0.098 2.49-4.92 0.190-0.443 


“All values based on analysis of ten images acquired during one session for each subject. See Table 1 for optic nerve head 


characteristics of each subject group. 


Mean, for results of the analysis of ten images for each subject; S.D., standard deviation for results of the analysis of ten images for each 


subject; C.V., coefficient of variation; C.I., confidence interval. 
*Mean, for a subject group. 
§S.E.M., standard error of the mean for tmean. 


ble groups based on optic nerve head 
characteristics. Similar average values for disk 
area measurements were 0.09 mm?, 0.18 mm?, 
and 0.32 mm’ (Table 3). Any change in meas- 
urements on the same optic nerve head over 
time that is more than the size of these confi- 
dence intervals would suggest an actual change 
in topography rather than a change attributable 
to variability of the technique at the 95% confi- 


dence level. Bishop and associates’ reported 
similar criteria for significant change with the 
Rodenstock Analyzer. Their values averaged 
about 0.33 mm? for both the rim and disk area 
measurements and varied among the three dif- 
ferent operators from 0.27 mm? to 0.38 mm? for 
rim area measurements and from 0.23 mm? to 
0.42 mm? for disk area measurements. 

The absolute values of the 95% confidence 


TABLE 4 
VARIABILITY ATTRIBUTABLE TO THE OPERATOR FOR RIM AND DISK AREA MEASUREMENTS* 


a 


95% C.I. AS A FRACTION 


OF THE 95% C.l. 
MEANT (mm?) S.D. (MM?) C.V. (%) 95% C.I. (MM?) FOR OVERALL VARIABILITY 
Normal Subjects (N = 4) 
Rim area 
Meant 2.009 0.036 1.82 0.163 0.53 
S.E.M.§ 0.146 0.009 0.54 0.042 0.16 
Median 2.018 0.041 1.82 0.185 0.44 
Range 1.663-2.336 0.010-0.052 0.53-3.13 0.045-0.235 0.27-0.96 
Disk area 
Mean: 2.314 0.020 0.90 0.090 0.46 
S.E.M.§ 0.169 0.010 0.43 0.043 0.07 
Median 2.417 0.015 0.77 0.067 0.44 
Range 1.831-2.590 0.003-0.046 0.12-1.96 0.014—0.208 0.35-0.61 
Subjects With Increased 1.O.P. (N = 4) 
Rim area 
Mean? 1.343 0.036 2.59 0.161 0.46 
S.E.M.§ 0.158 0.007 0.32 0.033 0.02 
Median 1.332 0.038 2.57 0.170 0.46 
Range 0.994-1.716 0.018-0.050 1.81-3.40 0.081-0.225 0.42-0.49 
Disk area 
Mean: 2.495 0.016 0.66 0.069 0.39 
S.E.M.§ 0.177 0.004 0.21 0.017 0.09 
Median 2.607 0.014 0.56 0.066 0.34 
Range 1.979-2.786 0.009-0.024 0.32-1.21 0.040-0.109 0.25-0.64 


*All values based on ten repeat analyses of a single image of each subject. 

‘Mean, for results of ten analyses for each subject; S.D., standard deviation for results of ten analyses for each subject; C.V., 
coefficient of variation; C.I., confidence interval. 

tMean, for a subject group. 

§S.E.M., standard error of the mean for ‘mean. 


TABLE 5 
COMPARISON OF OVERALL VARIABILITY OF RIM AND DISK AREA MEASUREMENTS WITH DIFFERENT 
COMPUTERIZED IMAGE ANALYZERS 


aaa a 








RIM AREA DISK AREA 
COEFFICIENT OF COEFFICIENT 
VARIATION (%) OF VARIATION (%) 
MEAN MEDIAN RANGE MEAN MEDIAN RANGE 
Caprioli and associates‘ 
(Rodenstock Analyzer) 
Normal subjects (N=7) 6.3 5.6 3.4-10.0 2.7 3.1 1.4-3.9 
Glaucoma subjects (N=7) 8.4 7.5 4.2-17.0 2.6 1.9 0.9-5.8 


Shields and associates® 
(Rodenstock Analyzer) 
Normal subjects (N=10) — 6.1 2.8-11.5 — — —- 
Varma and associates® 
(IS 2000 Analyzer) 
Normal subjects (N=2) 7 fj 4-10 — — — 
Glaucoma subjects (N=2) 5 5 2-8 — — — 
Present study 
(Humphrey Retinal Analyzer) 
Normal subjects (N=10) 3.3 <. 1.4-4.9 1.4 1.1 0.2-3.3 
Increased |.0.P. subjects (N=10; 3 4.0 3.9 1.8-7.5 7 ta 0.5-4.9 
had glaucomatous visual field loss) 
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intervals calculated in this study were based on 
topographic measurements uncorrected for any 
magnification error caused by deviations from 
the assumed Gullstrand schematic human eye 
optics. The average refractive errors for both 
the normal subjects and those with increased 
intraocular pressure were negative. Because a 
negative refractive error causes the measure- 
ments in the optic fundus to be larger than they 
actually are,” we probably overestimated 
slightly the size of the confidence intervals. 
However, the magnification error would not 
affect the values for the coefficient of variation, 
because it is a ratio and the error would cancel 
out. 

Variability attributable to the Operator was 
reported by Caprioli and associates‘ as coeffi- 
cients of variation of 0.1% and 2.1% for the rim 
area measurements, and 0.0% and 1.7% for the 
disk area measurements with the Rodenstock 
Analyzer. Bishop and associates’ reported that 
intra-operator variability with the Rodenstock 
Analyzer was about 14% of the total variability 
for rim area measurements, and about 28% of 
the total variability for disk area measure- 
ments. Both of these studies stated that opera- 
tor variability, caused by inconsistencies in 
marking the disk edge, was a relatively small 
proportion of the total variability. In this study, 
however, the operator variability was a signifi- 
cant proportion of the overall variability. The 
reason for a relatively larger proportion of the 
overall variability attributable to the operator 
with the Humphrey Retinal Analyzer is proba- 
bly associated with the difference in the meth- 
ods for defining the disk edge in these instru- 
ments. With the Rodenstock Analyzer, as with 
the IS 2000 Analyzer, the operator marks four 
cardinal points along the disk edge to which an 
ellipse is fitted to define the disk edge. With the 
Humphrey Retinal Analyzer, the operator is 
asked to mark at least eight points along the 
disk edge, which allows more flexibility in 
defining the disk edge and, therefore, is more 
accurate than the definition based on four car- 
dinal points. The latter is less variable but it 
compromises accuracy. 

Another technical difference between the 
various image analyzers is that in the Roden- 
stock Analyzer blue stripes are projected to 
enhance visibility of the topography,*° whereas 
the Humphrey Retinal Analyzerřand the IS 
2000 Analyzer use the naturally occurring 
brightness distribution in the red-free image 
for topographic mapping. It is not clear at 
present whether either one of these variations 


in technique leads to better reliability of topo- 
graphic measurements. 

We did not find a significant difference be- 
tween the variability for images acquired dur- 
ing the same session and for those acquired 
during different sessions. There was an interval 
of at least 30 seconds between the acquisition of 
successive images of a subject during a session, 
without the subject removing the head from the 
chin-rest. This factor suggests that head posi- 
tioning was fairly consistent on different occa- 
sions in this study, and that most of the varia- 
bility for different images of the same subject 
was caused by small eye movements between 
images, in addition to the previously discussed 
variations in defining the disk edge. Itis known 
that the fixation maintenance system of the eye 
has a small, but constant, inherent instability of 
position, which prevents contrasting contours 
of the image from being lost." Small-angle 
drifts, microsaccades, and tremors of the eye, 
which can have a combined maximum ampli- 
tude of about 30 minutes of arc, are the invol- 
untary movements responsible for the inability 
of the eye to fixate constantly at a given point. 

This study establishes that reliability of the 
rim and disk area measurements with the 
Humphrey Retinal Analyzer is comparable to 
that of other computerized image analyzers. 
However, the usefulness of rim area measure- 
ments based on an arbitrary cup-edge defini- 
tion and other optic nerve head parameters has 
been recently questioned because they have 
not enabled clear distinction between normal, 
glaucoma-suspect, and glaucoma subjects. 
Additionally, because the disk-edge level itself 
gets depressed because of nerve fiber loss, 
defining it as the reference zero for depth 
measurements complicates the interpretation 
of topographic changes of the optic nerve head. 
Hence, other ways of interpreting the topogra- 
phy of the optic fundus to detect nerve fiber 
loss are being investigated. Whichever inter- 
pretation of the fundus topography turns out 
to be the most useful in accurately detecting 
nerve fiber loss, it is necessary to know the 
reliability of depth measurements at each mea- 
sured point as a basic measure of confidence in 
topographic mapping.’ 


eaaa 


References 
I hi a ag 


1. Balaszi, A. G. Drance, S. M., Schulzer, M., 
and Douglas, G. R.: Neuroretinal rim area in sus- 


Vol. 108, No. 4 


Optic Nerve Head Topographic Measurements 421 





pected glaucoma and early chronic open-angle glau- 
coma. Correlation with parameters of visual func- 
tion. Arch. Ophthalmol. 102:1011, 1984. 

2. Airaksinen, P. J., Drance, S. M., and Schulzer, 
M.: Neuroretinal rim area in early glaucoma. Am. J. 
Ophthalmol. 99:1, 1985. 

3. Caprioli, J., and Miller, J. M.: Correlation of 
structure and function in glaucoma. Quantitative 
measurements of disc and field. Ophthalmology 
95:723, 1988. 

4. Caprioli, J., Klingbeil, U., Sears, M., and Pope, 
B.: Reproducibility of optic disc measurements with 
computerized analysis of stereoscopic video images. 
Arch. Ophthalmol. 104:1035, 1986. 

5. Shields, M. B., Martone, J. F., Shelton, A. R., 
Ollie, A. R., and MacMillan, J.: Reproducibility of 
topographic measurements with the optic nerve 
head analyzer. Am. J. Ophthalmol. 104:581, 1987. 

6. Varma, R., Steinmann, W. C., Spaeth, G. L., 
and Wilson, R. P.: Variability in digital analysis of 
optic disc topography. Graefes Arch. Clin. Exp. 
Ophthalmol. 226:435, 1988. 

7. Bishop, K. I., Werner, E. B., Krupin, T., Kozart, 
D. M., Beck, S. R., Nunan, B. S., and Wax, M-B.: 
Variability and reproducibility of optic disk topo- 
graphic measurements with the Rodenstock optic 
nerve head analyzer. Am. J. Ophthalmol. 106:696, 
1988. 

8. Dandona, L., Quigley, H. A., and Jampel, 


H. D.: Variability of depth measurements of the optic 
nerve head and peripapillary retina with computer- 
ized image analysis. Arch. Ophthalmol. In press. 

9. Sommer, A., Quigley, H. A., Robin, A. L., 
Miller, N. R., Katz, J., and Arkell, S.: Evaluation of 
nerve fiber layer assessment. Arch. Ophthalmol. 
102:1766, 1984. 

10. Gullstrand, A.: The optical system of the eye. 
In Southall, J. P. C. (ed.): Helmholtz’s Treatise on 
Physiological Optics, vol. 1. Menasha, The Optical 
Society of America, 1924, pp. 350-358. 

11. Snedecor, G. W., and Cochran, W. G.: Statisti- 
cal Methods, ed. 7. Ames, The Iowa State University 
Press, 1980, p. 37. 

12. Littmann, H.: Zur Bestimmung der wahren 
Grösse eines Objektes auf dem Hintergrund eines 
lebenden Auges. Klin. Monatsbl. Augenheilkd. 
192:66, 1988. 

13. Adler, F. H., and Fliegelman, M.: Influence of 
fixation on visual acuity. Arch. Ophthalmol. 12:475, 
1934. 

14. St-Cyr, G. J.: Signal and noise in the human 
oculomotor system. Vision Res. 13:1979, 1973. | 

15. Caprioli, J., and Miller, J. M.: Videographic 
measurements of optic nerve topography in glauco- 
ma. Invest. Ophthalmol. Vis. Sci. 29:1294, 1988. 

16. Caprioli, J., and Miller, J. M.: Measurement of 
relative nerve fiber layer surface height in glaucoma. 
Ophthalmology 96:633, 1989. 


OPHTHALMIC MINIATURE 
He said the common eye sees only the outside of things, and judges by 
that, but the seeing eye pierces through and reads the heart and soul, 
finding there capacities which the outside didn’t indicate or promise, and 


which the other eye couldn’t detect. 


Mark Twain, Personal Recollections of Joan of Arc, Chapter XI, Book II, 


Vol. I New York, Harpers, 1899 
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Tono-Pen Estimation of Intraocular Pressure Through 


Bandage Contact Lenses 


Rl eee 


Jemshed A. Khan, M.D., and Brian A. LaGreca, M.D. 


The Tono-Pen was used to determine the 
reliability of intraocular pressure readings ob- 
tained through bandage contact lenses in 48 
eyes of 24 healthy volunteers. The mean differ- 
ence between readings obtained before lens 
insertion and readings obtained with the lens 
in place was 0.27 mm Hg and was not statisti- 
cally significant (P > .2). The mean difference 
between readings obtained with the lens in 
place and readings obtained after lens removal 
was 0.85 mm Hg and was Statistically sig- 
nificant (P < .01). Ninety-five percent confi- 
dence intervals suggest that the true difference 
between mean Tono-Pen readings obtained 
with and without the lens in place ranges from 
—0.3 to +1.5 mm Hg. Our results suggest that 
the Tono-Pen is probably an effective way to 
estimate intraocular pressure through bandage 
contact lenses, with a probable true mean 
difference of less than 1.5 mm Hg and a stan- 
dard deviation of about 2 mm Hg. 


Banvace OR THERAPEUTIC soft contact lenses 
are commonly used in the treatment of patients 
with corneal disorders. Some such patients 
may require monitoring of intraocular pres- 
sure, which may necessitate removal of the 
contact lens. Use of the Mackay-Marg elec- 
tronic tonometer! and pneumotonometry* per- 
formed through a contact lens have both been 
advocated to avoid manipulation of the contact 
lens and possible corneal epithelial injury. 
The Mackay-Marg electronic tonometer, how- 


ee 
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ever, is not widely available, and the pneumo- 
tonometer is bulky, difficult to transport, time- 
consuming,” and frequently it underestimates 
intraocular pressure above 25 mm Hg.‘ 

The Oculab Tono-Pen is clinically accurate in 
the 10 to 30 mm Hg range,™ widely available, 
quick, self-contained, portable, and has been 
Shown to be accurate in the measurement of 
intraocular pressure through a bandage contact 
lens in a manometric eye-bank study.’ The 
Tono-Pen is described by Minckler and associ- 
ates. We undertook this study to determine the 
reliability of Tono-Pen readings through the 
bandage contact lens in live human eyes of 
healthy adult volunteers. 


ee 
Material and Methods 


—_———————— ŘŘ— NNO 


Twenty-four adult volunteers without glau- 
coma or corneal abnormalities, and ranging in 
age from 25 to 74 years, were recruited from our 
clinic population for this study. Informed con- 
sent was obtained from each volunteer after the 
nature and purpose of the study were ex- 
plained. One drop of proparacaine 0.5% was 
placed in each eye, and intraocular pressure 
was measured with the Tono-Pen 2 in the right 
and then left eye. A bandage contact lens 
(CooperVision Plano Permalens, base curve 9.0 
mm, diameter 15.0 mm) was placed on the right 
cornea. Digital contact and pressure to the 
globe were avoided. Intraocular pressure was 
recorded with the Tono-Pen over the center of 
the lens, and the lens was immediately re- 
moved, rinsed, and placed in the left eye in a 
similar manner, and intraocular pressure was 
recorded. The lens was removed and a final 
pressure reading was obtained with the Tono- 
Pen in the right and left eye. 

A single Oculab Tono-Pen 2 was used. It was 
calibrated daily according to the manufactur- 
er's instructions, and all measurements were 
performed by one investigator (B.A.L.) who 
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had performed 25 practice applanations before 
data collection. The Tono-Pen records and aver- 
ages several measurements and then displays 
the average and standard deviation on a digital 
liquid display crystal. Because the end point is 
not open to interpretation, masking of the in- 
vestigator was not necessary. Readouts show- 
ing less than the highest reliability, that is, 
standard deviation greater than 5%, were dis- 
carded and immediately repeated. 

Data collected from 48 eyes were analyzed by 
the two-tailed t-test difference method for paired 
data, and correlation coefficients and confi- 
dence intervals were calculated. 


Results 


The Table shows the mean intraocular pres- 
sure as measured before lens insertion, with 
the lens in place, and after lens removal. The 
mean difference between intraocular pressure 
measured before lens insertion and with the 
lens in place was 0.27 mm Hg (S.D., 2.1 mm 
Hg; range, +0 to -5.0 mm Hg) and was not 
statistically significant by the two-tailed t-test 
difference method for paired data (P > .2). With 
a sample size of 48, a difference as small as 0.6 
mm Hg should have been detected. The corre- 
lation between intraocular pressure measured 
before lens insertion and with the lens in place 
was r = .59. The 95% confidence interval analy- 
sis suggests that the true difference between 
the means ranges from —0.3 to +0.9 mm Hg. 

The mean difference between intraocular 
pressure measured with the lens in place and 
after lens removal was 0.85 mm Hg (S.D., 2.1 
mm Hg; range, —3.0 to +5.0 mm Hg) and was 
statistically significant by the two-tailed t-test 
difference method for paired data (P < .01). The 
correlation between the two readings was r = 


TABLE 
MEAN TONO-PEN PRESSURES WITH AND WITHOUT 
LENS—48 EYES (mm Hg) 





MEAN MEAN DIFFERENCE P S.D. 


With bandage lens 14.40 — — — 


Before bandage lens 14.13 0.27 >20 2.11 
insertion 
After bandage lens 13.54 0.85 <.01 2.12 
removal 





.60. The 95% confidence interval analysis sug- 
gests that the true difference between the 
means ranges from +0.2 to +1.5 mm Hg. 

The frequency and range of differences in 
intraocular pressure are shown as frequency 
histograms in Figures 1 and 2. 


Discussion 


Whereas previous studies have assessed the 
reliability of Tono-Pen intraocular pressure es- 
timation through contact lenses placed on eye- 
bank eyes, this study assessed the reliability of 
the Tono-Pen in estimating intraocular pressure 
through bandage lenses in live human eyes. 
The reliability of the Tono-Pen in measuring 
normal intraocular pressure is well estab- 
lished.** Our results in normal human eyes 
suggest that the Tono-Pen is probably an effec- 
tive way to estimate intraocular pressure 
through bandage contact lenses, with a proba- 
ble true mean difference of less than 1.5 mm Hg 
and standard deviation of about 2 mm Hg 
(Table). The Tono-Pen measurement without 
the lens appears to be sufficiently consistent 
when compared to contact lens measurements 
with the lens, as evidenced by our two correla- 
tion coefficients of r = 0.59 and r = 0.60. 

Tono-Pen manometric measurement studies 
through bandage contact lenses placed on eye- 
bank eyes showed a correlation coefficient of 
0.991, compared to our values of about 0.6. We 
suspect that a higher correlation is found in in 
vitro studies not only because of differences in 
study design and methodology, but also be- 
cause of the absence of significant biologic and 
physiologic variables present in live eyes. Vari- 
ables that would be absent in an in vitro model 
include precorneal tear film, viable corneal epi- 
thelium, normal endothelial corneal function, 
eyelid function, and extraocular muscle func- 
tion. Additionally, transient changes in intra- 
ocular pressure may occur because of fluctuat- 
ing blood pressure, respiration, and anxiety. 
Because these variables are absent in in vitro 
models, the results of such studies may not be 
directly applicable to clinical circumstances, 
and may overestimate the reliability of bandage 
lens intraocular pressure measurements when 
compared to in vivo studies. 

The Tono-Pen estimates in our study compare 
favorably with previously published estimates 
of mean intraocular pressure obtained through 
bandage lenses in live eyes using the 
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Fig. 1 (Khan and LaGreca). Tono-Pen intraocular 
pressure through bandage contact lens minus Tono- 
Pen intraocular pressure before lens insertion (mm 


Hg). 


pneumotonometer and Mackay-Marg electron- 
ic tonometer.'” In a study of Mackay-Marg 
measurements of normal corneas before and 
with bandage contact lenses, Meyer, Stanifer, 
and Bobb! found a statistically insignificant 
(P > .05) mean intraocular pressure decrease of 
0.3 mm Hg in patients with contact lenses, 
compared to our statistically insignificant mean 
increase of 0.27 mm Hg (P > .2). Rubenstein 
and Deutsch” studied pneumotonometry in 
normal right and left eyes before and with 
bandage contact lenses and found a statistically 
insignificant 0.6- and 0.8 mm-Hg mean de- 
crease (P = .341, P = .234) compared with our 
statistically insignificant mean increase of 0.27 
mm Hg (P > .2). Other authors have also noted 
that a plano contact lens does not significantly 
affect pneumotonometer intraocular pressure 
readings.® 

We were intrigued by the small but statistical- 
ly significant drop in intraocular pressure after 
lens removal (Table). We suspect that this drop 
may be caused by the effects of two previous 
Tono-Pen applanations and contact lens manip- 
ulation (that is, insertion and removal). Repeat- 
ed unilateral Goldmann applanation tonometry 
will cause a drop in intraocular pressure of 
usually less than 3 mm Hg and lasting less than 
five minutes, as well as a drop in intraocular 
pressure in the other eye.*" The direct effect of 
Goldmann tonometry is thought to result from 
aqueous humor being forced from the eye be- 





-7 -6 -5 -4 -3 -2 -1 O 1 2 3 4 5 6 7 
Fig. 2 (Khan and LaGreca). Tono-Pen intraocular 


pressure through bandage contact lens minus Tono- 
Pen intraocular pressure after lens removal (mm Hg). 


cause of the pressure applied to the globe by 
the applanating tonometer. This variable, 
which has been indirectly addressed in this 
study, may have influenced our results. Con- 
ceivably the act of pinching a contact lens to 
remove it from the eye may have resulted in a 
temporary reduction of intraocular pressure 
because of the pressure exerted on the globe. 
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OPHTHALMIC MINIATURE 

(On Herder’s Nasolacrimal Duct Obstruction 1770) 

This malady is one of the most troublesome and most disagreeable and 
the more tiresome since it can only be cured by a painful, most highly 
irritating operation. The tear sac is closed to drainage from its under side, 
so that the contained fluid can not drain into the nose, and the tears can 
flow away even less, since the neighboring bone lacks an opening through 
which these secretions naturally should be forthcoming. The bottom of the 
small sac must therefore be cut open and the bone be bored through. Then 
a horse hair is passed through the lacrimal puncta, further into the opened 
small sac and through the newly placed connected canal and daily is moved 
around and about in order to establish communication between the two 
parts. All of this can not be done or achieved, if an incision is not made first 
externally in that area. 

Johann Wolfgang von Goethe, Dichtung und Wahrheit, 1833 
Translated by Don Blanchard, M.D. 





Glaucoma in the Maroteaux-Lamy Syndrome 





Louis B. Cantor, M.D., Jean A. Disseler, M.D., and Fred M. Wilson II, M.D. 


We report four patients who had glaucoma in 
association with the Maroteaux-Lamy syn- 
drome. Two of these patients had acute angle- 
closure glaucoma, one had chronic angle- 
closure glaucoma, and one was treated for 
open-angle glaucoma; however, the angle 
structures could not be seen by gonioscopy. 
Standard peripheral iridectomy was inade- 
quate for treatment of this angle-closure glau- 
coma because of the considerably increased 
thickness of the peripheral cornea that occurs 
in these patients. Our findings suggest that 
glaucoma may be more common in the 
Maroteaux-Lamy syndrome than has been real- 
ized and that the initial mechanism is secon- 
dary acute or chronic angle closure not related 
to pupillary block. 


Maroreaux-LaMy SYNDROME (mucopolysac- 
charidosis type VI) is one of the recessively 
transmitted systemic mucopolysaccharidoses. 
The A type of Maroteaux-Lamy syndrome is the 
severe form, and the B type is the mild form; 
both are caused by a deficiency of the enzyme 
arylsulfatase B, which leads to increased 
amounts of dermatan sulfate in various tissues 
and in the urine.’ Systemic abnormalities in- 
clude coarse facies, growth retardation of the 
trunk and limbs, restricted joint mobility, claw- 
hands, cardiac abnormalities, and corneal 
opacification, but intelligence is not impaired.’ 

Glaucoma has been reported only rarely in 
association with the systemic mucopoly- 
saccharidoses. The mechanisms by which these 
patients develop glaucoma have been unclear, 
although both angle-closure glaucoma and 
open-angle glaucoma have been reported in 
Maroteaux-Lamy syndrome and other muco- 
polysaccharidoses.** 
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We studied four patients with Maroteaux- 
Lamy syndrome. Three of the patients had 
increased intraocular pressure and other fea- 
tures of glaucoma. We believe that secondary 
angle-closure might be the predominant cause 
of glaucoma in these patients. 


Case Reports 


Case 1 

A 34-year-old white woman had Maroteaux- 
Lamy syndrome documented by assays of ary- 
lsulfatase-B produced by cutaneous fibroblasts. 
She was short of stature, of normal intelli- 
gence, had coarse facies and hair, and a heart 
murmur. No history of angle-closure attacks 
was elicited. Corrected visual acuity was R.E.: 
20/25 and L.E.: 20/50. The intraocular pressure 
was R.E.: 24 mm Hg and L.E.: 28 mm Hg. 
Bilateral corneal opacification was present in all 
layers of the stroma and was more severe pe- 
ripherally where corneal thickening was evi- 
dent (Fig. 1). There were also superficial and 
deep vessels in the peripheral cornea. Visual 
fields by Goldmann perimetry were constricted 
bilaterally, more so in the right eye than in the 
left eye. The anterior chambers were deep cen- 
trally, but gonioscopy and ophthalmoscopy 
were impossible because of corneal clouding. 
The intraocular pressure was maintained at 
approximately 20 mm Hg with timolol. 


Case 2 

The 32-year-old sister of the patient who is 
reported in Case 1 had severe Maroteaux-Lamy 
syndrome as documented by an arylsulfatase-B 
level of 0 nmol/mg of protein/hr. She had nor- 
mal intelligence, coarse hair and facies, growth 
retardation of the trunk and limbs, limitation of 
joint mobility, carpal-tunnel syndrome, a cardi- 
ac murmur with valvular disease, and corneal 
opacification that was worse peripherally and 
associated with increased thickness of the pe- 
ripheral cornea (Fig 2). She also had vascular- 
ization of the peripheral cornea. At 27 years of 
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Fig. 1 (Cantor, Disseler, and Wilson). Patient 1. 
anterior chamber is well formed. Right, Left eye. Peripherally, the anterior chamber is optically closed by 
slit-beam examination. Note peripheral corneal vascularization. 


age, she complained of decreased vision and 
pain in her left eye. Corrected visual acuity was 
limited to R.E.: counting fingers and L.E.: hand 
motions. Intraocular pressure in the left eye 
was greater than 70 mm Hg by applanation 
tonometry. A peripheral iridectomy was per- 
formed on the left eye, but ev entually timolol, 
pilocarpine, acetazolamide, and epinephrine 
controlled the intraocular pressure in both 
eyes. A trabeculectomy was subsequently per- 
formed in the right eye with adequate control 
of the intraocular pressure in that eye after 
surgery. The intraocular pressure later in- 
creased to 50 mm Hg in the left eye, requiring a 
trabeculectomy one month after the previous 
peripheral iridectomy. A A repeat trabeculectomy 
in the left eye was required approximately one 
year later. The filter rapidly failed in the left 
eye, and cyclocryotherapy was performed. A 
Scheie thermal sclerostomy subsequently per- 


Left, Right eye. Corneal clouding is evident and central 


formed in the right eye failed, necessitating two 
subsequent cyclocryotherapies. Currently, the 
patient’s visual acuity is R.E.: counting fingers 
and L.E.: light perception. Intraocular pressure 
is R.E.: 26 mm Hg and L.E.: 8 mm Hg with 
acetazolamide, timolol, and dipivefrin. The left 
eye is becoming atrophic. The intraocular pres- 
sure in the right eye has been consistent since 
the last cryotherapy, and there has been no 
change in visual acuity. A corneal transplant is 
scheduled for this eye. 


Case 3 

This 28-year-old sister of the patients de- 
scribed in Cases 1 and 2 had the mild form of 
Maroteaux-Lamy syndrome as confirmed by 
enzyme assays. Her best-corrected visual acu- 
ity was R.E.: 20/25—1 and L.E.: 20/20—1. She 
manifested retardation of her trunk and limbs, 
coarse facies, a cardiac murmur, and normal 





Fig. 2 (Cantor, Disseler, and Wilson). Patient 2. Left, 
chamber centrally. Right, Left eye. View of peripheral anterior with optical closure of the iridocorneal angle by 
slit-beam examination. Note peripheral corneal vascularization. 


Right eye. Corneal clouding and formed anterior 
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Fig. 3 (Cantor, Disseler, and Wilson). Patient 3. Left, Right eye. View of peripheral anterior chamber with 
optically closed iridocorneal angle. Note peripheral vascularization. Right, Left eye. Corneal clouding with deep 
central anterior chamber. 


intelligence. There was diffuse haze in all lay- 
ers of the corneal stroma, with the greatest 
haze being in the periphery where the cornea 
was thickened (Fig. 3). Superficial corneal vas- 
cularization was present peripherally. The in- 
traocular pressure was R.E.: 16 mm Hg and 
L.E.: 15 mm Hg. There was no history of 
angle-closure attacks. 

Although difficult, gonioscopy was per- 
formed and showed a closed superior angle in 
both eyes. An open angle with trabecular 
meshwork was visible inferiorly in the left eye. 
A peripheral anterior synechia at the 6:30 
o’clock meridian was also noted in the left eye. 
This patient has been followed up without 
treatment. 


Case 4 

A 32-year-old white woman, not related to 
Patients 1 to 3, had the mild form of Maroteaux- 
Lamy syndrome with an arylsulfatase-B level of 
74 nmol/mg of protein/hr. She had coarse facies 
and hair, thick skin, a broad mouth, corneal 
clouding, scoliosis, growth retardation, 
dysostosis multiplex, cardiac valvular defects, 
restricted joint movements, and normal intelli- 
gence. 

We first saw the patient in 1979 when she was 
25 years of age. She complained of repeated 
attacks of ocular pain and decreased visual 
acuity, which was worse in the dark. Corrected 
visual acuity was R.E.: 20/30 and L.E.: 20/70. 
Intraocular pressure was R.E.: 20 mm Hg and 
L.E.: “off the scale” despite the use of pilocar- 
pine. The corneas were hazy and thick periph- 
erally with superficial and deep vasculariza- 
tion. Gonioscopic examination was impossible 
because of the corneal opacification, but biomi- 


croscopy indicated that the angle in the left eye 
was closed and the angle in the right eye was 
narrow. Hospital admission was required to 
decrease the intraocular pressure, and dis- 
charge medications were timolol and acetazol- 
amide. Shortly after discharge, the intraocular 
pressure rose to R.E.: 42 mm Hg, and a surgical 
peripheral iridectomy was performed. A sector 
iridectomy was performed four days later when 
the peripheral iridectomy failed to lower the 
intraocular pressure because the thickened pe- 
ripheral cornea remained in apposition to the 
iris, blocking the peripheral iridectomy. The 
intraocular pressure in the right eye then re- 
mained stable: without medication. An acute 
attack of angle-closure glaucoma later occurred 
in the left eye, and a sector iridectomy was 
performed with good result. 

The patient’s intraocular pressure was con- 
trolled with timolol alone for four years. Five 
years after the sector iridectomies, acetazol- 
amide and pilocarpine were prescribed in addi- 
tion to timolol to control the pressure. By Au- 
gust 1987, the intraocular pressure was 
uncontrolled in both eyes. A Scheie thermal 
sclerostomy was performed in the right eye, 
but the procedure failed. Cyclocryotherapy was 
then performed on both eyes. With stabiliza- 
tion of the intraocular pressure, a corneal 
transplant was performed in the left eye. At the 
time of surgery, the entire angle, except at the 
location of the sector iridectomy, was closed by 
peripheral anterior synechiae. The corneal but- 
ton from this patient measured 1.05 mm cen- 
trally and 1.4 mm peripherally. The corneal 
thickening was attributable mainly to mucopol- 
ysaccharide deposition, because little if any 
corneal edema was present. At present, the 
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patient has no problem with her intraocular 
pressure, and the corneal transplant is healing 
well. 


Discussion 


Maroteaux-Lamy syndrome was described in 
1963,’ but early reports made no mention of 
glaucoma. Even now, few reports of glaucoma 
in association with Maroteaux-Lamy syndrome 
or other mucopolysaccharidoses exist.*® In 
1975, Quigley, Maumenee, and Stark’ de- 
scribed two cases of glaucoma in a patient with 
Scheie’s syndrome (mucopolysaccharidosis 
I-S). Gonioscopic examination was impossible 
in these middle-aged patients, but the investi- 
gators believed that angle closure was present. 
They described an increase in mucopolysaccha- 
ride deposits in the cornea near the limbus and 
believed that these might have caused the glau- 
coma. In 1980, Spellacy and associates? pub- 
lished a study of open-angle glaucoma in a 
patient with MHurler’s disease (mucopoly- 
saccharidosis I-H). They stated that “no clear 
view of the angle” was possible, but that the 
angle seemed to be “open without any grossly 
abnormal features.” In 1981, two cases of glau- 
coma associated with Maroteaux-Lamy syn- 
drome were described by Lloyd-Jones and 
Hitchings.* They described one case of angle 
closure and one case of open-angle glaucoma, 
but their patients’ anterior chamber depths 
suggested that both patients might have had 
angle closure. In 1982, Kaiden’ described a case 
of suspected angle-closure glaucoma in a pa- 
tient with Hunter’s syndrome (muco- 
polysaccharidosis II), which was treated with a 
peripheral iridectomy. 

Our four cases of glaucoma in association 
with Maroteaux-Lamy syndrome constitute a 
large series of patients with mucopoly- 
saccharidosis-related glaucoma. Two of our pa- 
tients had documented angle-closure glaucoma 
that required surgical treatment. One patient 
had a noticeably narrow anterior chamber 
depth peripherally, although the central cham- 
ber depth appeared to be normal; unfortunate- 
ly, the cornea was too opaque to allow a good 
view of the angle structures in this patient. In 
another of our patients, the angle structures 
could be seen by gonioscopy, and angle closure 
was present. To our knowledge, this gonio- 
scopically documented example of a closed an- 
gle in a patient with Maroteaux-Lamy syn- 


drome is unique. Based on our observations 
and a review of the literature, we suspect that 
secondary chronic, intermittent, or acute 
angle-closure might be the predominant cause 
of glaucoma in patients who have Maroteaux- 
Lamy syndrome. Obstruction of the trabecular 
meshwork by deposits of mucopolysaccharide 
might also lead to an open-angle glaucoma 
component in some patients. 

The cause of presumed angle closure in pa- 
tients with mucopolysaccharidosis has been 
speculated on by several researchers.**** All 
agree that thickening of the peripheral cornea, 
and perhaps other anterior segment structures, 
contribute to the angle closure. Reports de- 
scribing the pathologic ultrastructural charac- 
teristics of the anterior segment structures in- 
dicate that mucopolysaccharides are deposited 
intracellularly and extracellularly, accounting 
for the increase in tissue thickness.*" These 
deposits are present in the cornea, especially 
peripherally, and the trabecular meshwork. 
The iris has not been documented to be in- 
volved to any significant degree. Electron mi- 
croscopy indicates that mucopolysaccharides 
are deposited in intracytoplasmic vacuoles of 
0.3 to 0.6 wm diameter and that they are located 
at the apical perinuclear area of the basal epi- 
thelial cells, in the macrophages in Bowman’s 
layer (“foamy macrophages’’), and in the kera- 
tocytes of the corneal stroma. Extracellular vac- 
uoles are seen mainly around the stromal kera- 
tocytes. The vacuoles contain either a sparse 
fibrillogranular substance of low density or 
polymorphous material of high electron densi- 
ty. Most studies have focused on the cornea; 
however, large abnormal vacuolated cells have 
also been described in the ciliary body stroma, 
as well as in the intracanalicular connective 
tissue of the trabecular meshwork. 

Patient 1 might represent early secondary 
chronic angle-closure without any history of 
acute increases of intraocular pressure. The 
disease of Patient 2 has been difficult to man- 
age. Perhaps an early substantial iridectomy 
would have been beneficial. This patient, as 
well as Patient 4, illustrates the inadequacy of 
standard filtering surgery. Perhaps because of 
the mucopolysaccharide deposits in the con- 
junctiva and youth of these patients, their tis- 
sues seemed to be highly reactive and quickly 
and excessively scarred, leading to failure of 
the filtering procedures. Angle closure was 
determined by gonioscopy in Patient 3. Patient 
4 had a history suggestive of angle closure, and 
at surgery for her corneal transplant, the filtra- 
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tion angle was found to be completely obliterat- 
ed by peripheral anterior synechiae. 

Because angle closure may be responsible for 
the glaucoma in some, if not all, of these 
patients, a peripheral iridectomy might be con- 
sidered for early treatment. But because in- 
creased corneal thickness, rather than pupil- 
lary block, is probably the mechanism for the 
angle closure, a broad peripheral iridectomy 
might be of particular importance to provide an 
area where the angle can remain open to allow 
for some aqueous outflow, as seemed to be 
important in Patient 4. The anterior chamber 
would not be expected to deepen after iridecto- 
my because pupillary block is not present, but 
with the iris removed, peripheral anterior syn- 
echia may be prevented at the base of the 
iridectomy. Based on our experience with Pa- 
tient 4, in whoma small basal iridectomy failed 
to relieve the angle closure (although a subse- 
quent sector iridectomy was curative), we have 
concluded also that the iridectomy should ex- 
tend about halfway to the pupillary margin and 
broad-based because of the marked corneal 
thickening. Early intervention, perhaps even 
before the intraocular pressure becomes sub- 
stantially increased, utilizing a substantial pe- 
ripheral iridectomy might be indicated in such 
patients because the anterior chamber angle 
can close relatively asymptomatically, as oc- 
curred in Patient 4. 

We observed peripheral corneal vasculariza- 
tion in all of our patients. The vessels were both 
superficial and deep. As far as we know, this 
description of peripheral vascularization of the 
cornea in mucopolysaccharidosis is unique; we 
suspect this condition is secondary to the 
chronic irritation and edema (from glaucoma) 
that is present in these corneas. 

Glaucoma appears to be more commonly as- 
sociated with the systemic mucopolysac- 
charidoses than previously realized, at least in 
patients who have forms of these diseases that 
allow them to live long enough to develop 
considerable thickening of the cornea (causing 
secondary angle closure) and obstruction of the 
trabecular meshwork by mucopolysaccharides 
(causing secondary open-angle glaucoma). The 
angle closure seems to be the predominant and 
most readily treatable mechanism causing glau- 


coma. Therefore, we suggest that a generous 
iridectomy be considered early for patients 
who have mucopolysaccharidoses associated 
with corneal thickening and relatively normal 
life expectancy, such as Maroteaux-Lamy syn- 
drome, Scheie syndrome, and the mild form of 
Hunter’s syndrome. 
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The Effect of Silicone Nasolacrimal Intubation on 


Epiphora After Helium Ion Irradiation of Uveal 


Melanomas 


Alfred A. Lovato, M.D., Devron H. Char, M.D., Joseph R. Castro, M.D., 
and Stewart M. Kroll, M.S. 


We evaluated prophylactic silicone tube in- 
tubation of the nasolacrimal drainage system 
prior to helium ion irradiation of uveal mela- 
nomas located on the nasal side of the globe. 
Twelve patients received silicone tubes and 
were compared to a control group of 12 pa- 
tients with irradiated nasal tumors without 
silicone tubes. Symptoms of nasolacrimal duct 
obstruction and epiphora were evaluated by 
means of a questionnaire. All patients had 
nasolacrimal duct irrigation. Patients intubat- 
ed before irradiation maintained patency (11 
of 12), whereas those in the control group did 
not (zero of 12) (P < .0014); ten of 12 control 
patients had closure of both superior and infe- 
rior puncta. No significant difference in symp- 
toms of epiphora was observed between the 
two groups. 


Hetium ton tHerapy is an alternative therapy 
for uveal melanoma that has a number of po- 
tential advantages over conventional forms of 
irradiation. In over 300 irradiated uveal mela- 
nomas, there have been less than 2% local 
failures, and over 85% of eyes have been re- 
tained.** 

Irradiation of the medial eyelid can lead to 
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subsequent punctal occlusion and epiphora. 
These phenomena have been reported with all 
types of ionizing irradiation in as many as 20% 
of patients when the medial half of the eyelid 
was in the treatment field.*”’ As little as 1,800 
cGy of irradiation has caused obstruction of the 
lacrimal drainage system; in some cases, 
dacryocystorhinostomy has been required.’ 
Optimum therapy to avoid or treat closure of 
the drainage system is unclear. 

The entrance beam of helium ions can dam- 
age eyelid structures, and closure of the naso- 
lacrimal drainage system can occur as a result 
of treatment of nasally located uveal melano- 
mas. We evaluated the effect of silicone tube 
intubation of the nasolacrimal system before 
helium ion external beam irradiation of such 
tumors in 12 patients, and compared this group 
to a randomly selected control group of 12 
patients who had tumors in the same location 
but who did not receive silicone tubes. 


Subjects and Methods 


All patients were examined in the Ocular 
Oncology Unit at the University of California, 
San Francisco, between 1978 and 1988. Com- 
plete ocular examinations were performed, and 
the diagnosis of a uveal melanoma was made 
on the basis of multimodality examinations 
using noninvasive techniques. No patient had 
evidence of nasolacrimal duct obstruction be- 
fore therapy. 

Selection criteria for this study were as fol- 
lows: (1) uveal melanomas located nasal to the 
optic disk; (2) postirradiation lash loss of the 
medial eyelids contiguous to the puncta; (3) at 
least one year of follow-up after helium ion 
treatment; and (4) patients living and eyes not 
enucleated at last evaluation. 

The surgical localization procedure and de- 
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tails of treatment have been previously de- 
scribed.'* A three-dimensional computer pro- 
gram of eye structures, melanoma location, 
and planned radiation field was generated for 
each patient. This program facilitated optimal 
therapy and allowed us to confirm that the 
medial canthal structures were in the radiation 
field. Visual confirmation of irradiation to the 
medial canthal structures that demonstrated 
lash loss and skin changes surrounding the 
puncta was made on follow-up examinations. 
Patients received between 50 and 80 GyE of 
helium ion irradiation in five outpatient frac- 
tions within an eight- to 11-day period. 

As part of a phase I-II clinical trial, 12 ran- 
domly selected patients with nasally located 
melanomas underwent prophylactic Quickert 
tube intubation before irradiation." A silicone 
tube was passed through upper and lower can- 
aliculi and the nasolacrimal duct, and its ends 
were tied together under the inferior meatus of 
the nose. Silicone tubes remained in place for 
the duration of the study and were removed 
only if they were not tolerated by the patient. 

We examined all patients at six weeks and 
every three to four months and studied them 
by means of ultrasonography, fundus photog- 
raphy, and fluorescein angiography. The ef- 
fects of Quickert tubes were evaluated by irri- 
gation of the nasolacrimal system and a 
questionnaire. The 12 patients who met selec- 
tion criteria returned the questionnaire quanti- 
fying their epiphora. A random selection of 12 
patients who met selection criteria, but did not 
receive Quickert tubes, was used as a control 
group. 

Punctal occlusion was defined as closure of 
the puncta after irradiation, and nasolacrimal 
duct obstruction was defined as an inability to 
irrigate the nasolacrimal duct system by the 
standard irrigation described by Jones.” 


The questionnaire graded the severity and 
frequency of epiphora. Those who received 
Quickert tubes were asked to characterize the 
degree of irritation caused by the tubes. Pa- 
tients unable to tolerate the tubes were asked 
whether epiphora changed after the tube’s re- 
moval. 

Statistical comparisons were performed with 
Fisher’s exact test for indicator variables (such 
as sex and punctal occlusion), the Whitney- 
Mann nonparametric test for continuous 
covariates (such as tumor location, diameter, 
height, and radiation dosage), and the 
Kendall’s test for ordinal covariates (such as 
severity of epiphora). 


Results 


Most features were similar in the two groups 
(Table). Five of the control group tumors were 
posterior to the equator, as compared with one 
tumor posterior to the equator in the experi- 
mental treatment group. The intubated group 
tended to have tumors that were larger in 
diameter and more distant from the posterior 
pole than those of the control group. Because 
large tumor diameter and nasal tumor location 
have been shown to correlate with epiphora, 
the treatment group was at greater risk for 
epiphora.’* 

Eleven of 12 patients who received Quickert 
tube intubation before irradiation maintained 
patency after helium ion irradiation, whereas 
none of 12 in the control group did (P < .0014). 
Ten of 12 control patients had closure of both 
the superior and inferior puncta. 

Silicone tubes were well tolerated with few 
complications. Punctal erosion was noted in 
two patients, and two other patients had the 


TABLE 


CHARACTERISTICS OF TREATMENT AND CONTROL GROUPS 


TREATMENT GROUP 
VARIABLE MEAN MINIMUM 
Age (yrs) 55.9 33.6 
Distance to fovea (mm) 7.6 3.0 
Distance to nerve (mm) 5.1 0.5 
Largest tumor diameter (mm) 13.5 5.5 
Ultrasound height (mm) 7.3 2.3 


Radiation (GyE) 67.5 60.0 


CONTROL GROUP 
MAXIMUM MEAN MINIMUM MAXIMUM 

75.9 61.4 43.8 78.1 
12.0 6.0 2.0 12.0 

9.0 2.9 0.0 11.0 
24.0 11.9 7.0 17.0 
11.5 8.1 3.9 13.0 
70.0 62.5 50.0 80.0 
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tubes removed at one and 24 months because of 
marked discomfort. The patient who had his 
tube removed at one month after irradiation 
demonstrated punctal occlusion and worsening 
of epiphora after removal of the tube. The 
patient who had his tube removed at 24 months 
after irradiation maintained punctal patency 
and noted no increase in epiphora symptoms 
after removal of the tube. Quickert tubes were 
left in place for the duration of the study in the 
remaining ten patients. 

Results of the questionnaire disclosed no 
significant difference between the two groups 
in the incidence of epiphora or subjective 
findings on its severity and frequency. Eight of 
12 patients in the treatment group character- 
ized their epiphora as moderate to marked, 
compared with ten of 12 patients in the control 
group. This difference was not found to be 
statistically significant. 


Discussion 


Epiphora is a known complication after exter- 
nal beam irradiation of the medial eyelid. 
Schultz and Stetson first described epiphora 
after irradiation of the medial canthal struc- 
tures in 1953." They noted epiphora in eight of 
162 (5%) patients treated with eyelid tumors.” 

Halnan and Britton reported a 60% incidence 
of epiphora in 72 patients who received 55 to 75 
GyE of x-ray and radon-gold seed implants to 
medial and lower eyelid tumors.” Blockage of 
the nasolacrimal system was noted in 43 pa- 
tients; however, only 30 developed epiphora, 
and only 17 were severely symptomatic." 

The minimal radiation dose necessary to 
cause epiphora is unknown. Similarly, the rela- 
tive radiation sensitivities of the puncta, lacri- 
mal sac, and lacrimal duct are poorly under- 
stood. Brizel, Sheils, and Brown? concluded 
that the nasolacrimal duct is relatively radio- 
resistant. 

Call and Welham’ noted that radiation as 
little as 18 Gy can cause occlusion of the naso- 
lacrimal passages. They described 13 patients 
who received 40 to 54 Gy for medial canthal 
basal cell epitheliomas. All had obliteration of 
both upper and lower canaliculi, and all but one 
required dacryocystorhinostomy with Jones 
tubes for relief of symptoms. 

In our patients, punctal occlusion was dem- 
onstrated in almost all of the patients who did 
not receive Quickert tubes before irradiation. 


These patients received an entrance dose to the 
eyelid and nasolacrimal drainage structures of 
between 40 to 80 GyE. 

Leventhal and Messer described the prophy- 
lactic use of a metal stent attached to a 4-0 silk 
suture in eight patients with irradiated basal 
cell carcinoma involving the canaliculi.’ No 
stenosis or epiphora was noted in a mean 
follow-up of 17 months.“ 

Quickert and Dryden” advocated intubation 
of the lacrimal passages with a temporary stent 
to maintain patency after dilation of recurrent 
obstructions or repair of lacerations. Advantag- 
es of these silicone tubes include ease of place- 
ment, lack of significant alteration of the anato- 
my, avoidance of irritating knots near the 
cornea, and the lack of cosmetic blemishes 
while the tubing is in place. 

We and others have noted complications with 
these tubes. Anderson and Edwards” de- 
scribed 52 patients with complicated lacrimal 
problems that were treated with silicone stents. 
The overall success rate was 40% in complicat- 
ed cases. They left the tubes in place between 
two and 18 months and noted a complication 
rate of 29%, including punctal erosion and 
lateral displacement of the tube. Our data indi- 
cate that placement of prophylactic silicone 
tubes before irradiation is an effective way of 
maintaining patency of the nasolacrimal drain- 
age system. 

Results of our questionnaire indicate that 
despite the obvious difference in punctal paten- 
cy, patients who received Quickert tubes did 
no better than controls in severity, frequency, 
and duration of epiphora. 

Punctal occlusion is only one of many causes 
of postirradiation epiphora. Not all patients 
with complete punctal occlusion develop or are 
symptomatic with epiphora. Mustarde and 
Jones and others observed that it was possible 
to remove the complete lacrimal passages with- 
out epiphora. These authors concluded that 
epiphora occurred only in the presence of con- 
ditions facilitating excess tear formation. 

Epiphora in the presence of a patent drainage 
system may result from reflex lacrimal hyperse- 
cretion.” Reflex hypersecretion may develop 
after irradiation of nasal periocular structures 
for several reasons.'* External beam irradiation 
damage to conjunctival goblet cells, accessory 
lacrimal glands, and meibomian glands in the 
nasal aspect of the eyelid and conjunctiva may 
result in reflex lacrimal secretion.'* Similarly, 
radiation-induced metaplastic changes in nasal 
conjunctival epithelium could alter normal sur- 
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face wetting, with resultant irritation and in- 
creased tearing. Probably all three mechan- 
isms—nasolacrimal drainage system closure, 
conjunctival epithelial alterations, and damage 
to local goblet cells and glands—function in the 
development of this symptom complex. 

The implications of our data are twofold and 
disparate. We showed that silicone intubation 
of the nasolacrimal drainage system provides 
continued patency even at radiation levels be- 
tween 40 and 80 GyE. Probably, intubation 
should be considered in any patient with a 
medial canthal tumor that requires irradiation. 
This therapeutic adjunct will result in main- 
tained patency of the drainage system, and 
possibly prevent epiphora in patients with eye- 
lid malignancies. The efficacy of nasolacrimal 
duct intubation to prevent epiphora is uncer- 
tain in patients who receive charged-particle 
therapy for a large nasal uveal melanoma 
where a large area of the medial canthus, eye- 
lids, and the medial conjunctival surface is 
included in the radiation field. Whereas paten- 
cy of the drainage system is maintained in 
these patients, damage to the conjunctival epi- 
thelium, goblet cells, and accessory lacrimal 
glands results in no improvement in epiphora. 
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Pigmentation of the Eyelid Margin Accompanying 


Conjunctival Melanoma 


Dennis M. Robertson, M.D., John L. Hungerford, F.R.C.S., 
and Alison McCartney, M.R.C.Path. 


In a review of patients with histologically 
verified malignant melanoma of the conjuncti- 
va, we found 17 patients who had heavy pig- 
mentation of the ipsilateral eyelid margin that 
was visible on external examination. Among 
nine patients in whom the histologic charac- 
teristics of the skin pigmentation could be 
studied, the features ranged from an increase 
in pigmentation of melanocytes within the 
basal layer to invasive malignant melanoma. 
The presence of heavy skin pigmentation in 
association with conjunctival melanoma ap- 
peared to be an ominous sign, even when the 
eyelid did not show histologic features of 
malignancy. Twelve of the 17 patients (70%) 
died of metastases after histologic verification 
of the conjunctival melanoma. 


Ma icnant MELANoma of the skin has been 
reported to coexist in the eyelid with conjuncti- 
val melanoma in only a few cases.’ Although 
the unusual association of these two malignan- 
cies has been acknowledged, no special prog- 
nostic significance has been ascribed to the 
dermatologic findings. 
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Material and Methods 


Records of patients with conjunctival mela- 
nomas treated in ocular oncology units of 
Moorfields Eye Hospital and St. Bartholomew’s 
Hospital between 1949 and 1983 were identified 
through a central cancer registry maintained at 
Moorfields Eye Hospital and from records 
maintained by one of us (J.L.H.) at St. Bar- 
tholomew’s Hospital. The records of any pa- 
tient who had a diagnosis of conjunctival mel- 
anoma were included in this review. Slides 
containing the histologic sections of the tissue 
biopsy specimens of all patients were reviewed 
to verify the diagnosis of malignant melanoma 
of the conjunctiva. Determined were: the cyto- 
logic characteristics; cellular pattern; presence 
or absence of primary acquired melanosis; tu- 
mor thickness; and completeness of the exci- 
sion. Thickness measurements were made with 
calipers. Patients’ records were excluded from 
this review if the original histologic diagnosis 
of malignant melanoma could not be confirmed 
after reviewing the slides. If follow-up could 
not be documented for at least five years, pa- 
tients were also excluded from the review un- 
less death occurred before the five-year follow- 
up. 
hells information was obtained from 
ophthalmic records and, when necessary, from 
information supplemented by the primary phy- 
sician. For each patient, we recorded as com- 
pletely as records would allow: pertinent histo- 
ry; age; sex; laterality; visual acuity; duration of 
pigmentation before diagnosis; suspected char- 
acter of origin determined clinically (de novo, 
nevus, primary acquired melanosis); and ex- 
tent and location of the tumor (cornea-limbal 
location, bulbar conjunctiva, palpebral con- 
junctiva, fornix, involvement of the caruncle, 
the plica, or the skin of the eyelids). Also 
recorded were: number of biopsies performed 


©AMERICAN JOURNAL OF OPHTHALMOLOGY 108:435-439, OCTOBER, 1989 435 


436 AMERICAN JOURNAL OF OPHTHALMOLOGY October, 1989 





TABLE 
CLINICAL FINDINGS AND COURSE OF 17 PATIENTS WITH CONJUNCTIVAL MELANOMA AND PIGMENTATION 
| OF THE EYELID MARGIN 





*E, epithelioid; S, spindle. 
tC, complete; |, incomplete. 
tIncreased skin pigmentation extended more than 3 mm from the eyelid margin. 


MAXIMUM 
CASE NO., PRIMARY ACQUIRED THICKNESS OF 
AGE AT TIME MELANOSIS LOCATION OF PREDOMINANT YR OF FIRST TOTAL NO.OF CONJUNCTIVAL 
OF DIAGNOSIS CONJUNCTIVAL CELL TYPE* CONJUNCTIVAL YRS TO CONJUNCTIVAL BIOPSY SPECIMEN 
(yrs), SEX CLINICAL HISTOLOGIC MELANOMA (EXCISION STATUS‘) BIOPSY RECURRENCE BIOPSIES (MM) 
1,71,5F Present Present Eyelid and fornix E (l) 1981 1 4 1.0 
2,54, F Absent Present Eyelid and fornix E>S$(C) 1962 18 2 0.8 
3,68,M Present Present Eyelid and fornix E> S (I) 1978 — 1 1.0 
4,81,F Present Present Eyelid and fornix E = S (C) 1983 -— 1 3.1 
5,68,F Present Present Eyelid and fornix E = S (l) 1977 1 3 1.0 
6,61,M Present Present Eyelid and fornix E=S (I) 1979 1 2 5.3 
7,24,F Present Present Eyelid and fornix E = S (C) 1981 1 6 12 
8,67,F Present Present Eyelid and fornix S (I) 1983 1 6 1.0 
9,65, F Present Present Eyelid and fornix E (C) 1975 2 2 6.2 
10, 82, F Present Present Eyelid and fornix S > Ẹ (C) 1975 — 0 7.0 
11,93,F Present Present Eyelid E (I) 1971 — 1 4.0 
12,56,F Present Present Eyelid and fornix S > E (I) 1970 1 4 1.2 
13, 39, F ? Present Fornix E (I) 1956 18 5 3.2 
14,46,M Present Present Eyelid E> S (I) 1953 1 2 5.0 
15, 7, F Absent Present Bulbar S (I) 1983 1 6 0.8 
16,56,F Present Present Eyelid and fornix S (C) 1972 1 1 1.0 
17,50,M Absent Present Bulbar E (I) 1977 1 3 1.0 
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CLINICAL FINDINGS AND COURSE OF 17 PAT 


TABLE (continued) 
IENTS WITH CONJUNCTIVAL MELANOMA AND PIGMENTATION 


OF THE EYELID MARGIN 





ADJUNCTIVE 
TREATMENT 


Cryotherapy 


Beta radiation 


Cryotherapy 
Beta radiation 


Cryotherapy 


Cryotherapy 


Beta radiation 


Beta radiation x 3 


Beta radiation 


RESULT 
OF 
SKIN 
BIOPSY 


Melanoma 1.0 
mm thick 


Intraepithelial 
melanoma 
with early 
invasion 


Intraepithelial 
melanosis 


Melanoma 1.8 
mm thick 


YR OF 
EXENTERATION 


1982 


1975 


1979 


1972 


HISTOLOGIC 


STATUS OF SKIN IN 
EXENTERATED 


SPECIMEN 


Normal 


Many 


subepithelial 
macrophages 


Normal 


Melanoma 


Melanoma 


Normal 


Melanoma 


Basilar 


pigmentation 


INTERVAL 


BETWEEN FIRST 


BIOPSY AND 
EXENTERATION 


3 yrs 


6 yrs 


23 yrs 


0.5 yrs 


SURVIVAL 
AFTER FIRST 
BIOPSY (YRS) 


3 


26 


FOLLOW-UP 
STATUS 


Died 1984; metastases 
to brain 

Free of disease 
(1988) 

Died 1980; metastases 
to lung 

Free of disease 
(1988) 


Died 1983; metastases 
to lung 

Died 1982; myocardial 
infarction 

Died 1983; metastases 
to lung, bone, and 
liver 

Died 1989; metastases 
to liver 

Died 1982; diffuse 
metastases; 
recurrence in orbit 

Died 1976; diffuse 
metastases; 
recurrence in orbit 

Died 1973; pneumonia 

Died 1974; metastases 
to cervical and 
inguinal nodes 


Died 1980; metastases 
to liver; 
carcinomatosis 
rectum 

Died 1955; metastases 
to peritoneal cavity 
and spermatic cord 

Died 1961; diffuse 
metastases 

Free of disease 
(1988) 

Died 1988; metastases 
to lung, bone 
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or treatments administered before examination 
at St. Bartholomew’s Hospital or Moorfields 
Eye Hospital; type of treatment at either hospi- 
tal; years of recurrence; location of recurrence; 
secondary treatment; total number of biopsies; 
adjuvant treatment and other surgical treat- 
ment such as exenteration; years of follow-up 
from the first histologic verification; years free 
of disease; cause of death; and factors relating 
to cause of death. 


Results 


Records of 142 patients with a diagnosis of 
conjunctival melanoma were reviewed. Clinical 
notes were unavailable for five patients, and 
histologic sections were unretrievable in seven 
patients. Five patients were found to have nevi 
rather than melanoma, and eight patients had 
follow-up less than five years, leaving a total of 
117 patients with histologically verified mela- 
noma, 

Seventeen of the 117 patients (14%) had in- 
creased pigmentation of the skin near the eye- 
lid margin. Ages of the 17 patients ranged from 
24 to 93 years, with a mean age of 61 years. Four 
patients were men (Table). The pigmentation 
was visible on external examination, and in all 
patients it was recorded with sketches at the 
initial visit to the ocular oncology units at St. 
Bartholomew’s Hospital or Moorfields Eye 
Hospital. 

In most patients, the pigmentation involved 
focal areas approximately 2 mm wide and 2 mm 
or more in length near the eyelid margin, fre- 
quently including the skin at the base of the 
eyelashes. In two patients, the skin pigmenta- 
tion extended several millimeters from the eye- 
lid margins. In nine patients, microscopic sec- 
tions of the skin pigmentation were studied. 
Biopsy specimens from specific sites of in- 
creased skin pigmentation were taken in four 
patients. Eight patients had exenterations, and 
in five patients areas of increased pigmentation 
of the eyelid skin were available for study. 

Of the four patients who had undergone skin 
biopsies, malignant melanoma was present in 
three (Patients 8, 12, and 15) (Figure). In the 
fourth patient (Patient 14), there was increased 
pigmentation in the basal layer of the epitheli- 
um accompanied by infiltration in the subepi- 
thelial tissue with lymphocytes and numerous 
melanomacrophages without evidence of ma- 
lignancy. 





Figure (Robertson, Hungerford, and McCartney). 
Patient 8. Increased pigmentation occurs at the supe- 
rior eyelid margin. Photograph taken after the initial 
treatment, which included biopsies of the conjuncti- 
va and the eyelid margin, and local treatment with 
liquid nitrogen. The patient subsequently had five 
additional biopsies and treatments with liquid nitro- 
gen. She developed liver metastasis five years after 
the first biopsy. 


Among the eight exenterated specimens, 
light microscopy showed malignant melanoma 
extending from the conjunctiva 1 to 2 mm 
anterior to the lashes in one specimen (Patient 
10). In another specimen, light microscopy in- 
dicated a separate 1-mm nodular focus of mela- 
noma anterior to the cilia (Patient 13). In Patient 
9, heavy pigmentation in a superficial spread- 
ing melanoma with marked junctional activity 
was evident. The specimen for Patient 16 indi- 
cated heavy pigmentation of the basal epitheli- 
um, and the specimen for Patient 4 showed 
subepithelial tissue infiltrated with lympho- 
cytes and melanomacrophages. Of the remain- 
ing three specimens, the histologic sections did 
not show changes that contributed to an under- 
standing of the eyelid pigmentation. It is likely 
that either the exenterated tissue did not in- 
clude pigmentation, or that sections were not 
taken from the site in question. 

Thirteen of the 17 patients had clinically 
recognized primary acquired melanosis of the 
conjunctiva. All patients in whom primary ac- 
quired melanosis was not documented clinical- 
ly had primary acquired melanosis recogniz- 
able by light microscopy. 

Additional information about the follow-up, 
survival, and cause of death are noted in the 
Table. Twelve of the 17 patients (70%) died of 
metastases after histologic verification of the 
conjunctival melanoma. Of the remaining 100 
patients with conjunctival melanomas but no 
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pigmentation of the eyelid margin, 26 died of 
metastatic melanoma (26%) over a follow-up 
interval that extended 25 years. This difference 
in death rate is highly significant (P < .001 by 
chi-square analysis). The overall metastatic 
death rate for the 117 patients with conjunctival 
melanomas was 32% (38 patients). 


Discussion 


The finding of eyelid margin pigmentation 
and skin melanoma in association with con- 
junctival melanoma may not be as rare as the 
literature suggests. In our review of the records 
of 117 patients with conjunctival melanoma, we 
found 17 with ipsilateral eyelid pigmentation. 
The pigmentation was usually confined to 
within 1 to 2 mm of the mucocutaneous junc- 
tion and demonstrated histologic features 
ranging from a simple increase in the pigmen- 
tation of the basal epithelium to invasive malig- 
nant melanoma. In two patients, the skin mela- 
noma appeared to have extended directly from 
the conjunctival melanoma. 

The finding of abnormal skin pigmentation is 
important because such patients appear to have 
a poor prognosis. Twelve of the 17 patients 
(70%) died of metastatic disease. In contrast, 
only 26 of the 100 patients (26%) with conjunc- 
tival melanomas without abnormal skin pig- 
mentation died of metastatic melanoma over a 
follow-up interval of 25 years. This difference 
in death rate is highly significant (P .001 by 
chi-square analysis). This figure is identical to 
the death rate from conjunctival melanomas 
(26%) reported by Folberg, McLean, and 
Zimmerman’ with over eight years of follow- 
up. Among the 12 patients with abnormal skin 
pigmentation who died, death from metastases 
occurred from six months to nine years after 
histologic verification of the conjunctival mela- 
noma with one exception (one patient died of 
disseminated metastases 24 years after the 
original biopsy and one year after exenteration; 
although melanoma was considered the source 
of the metastases, other cancers could not be 
excluded because a postmortem examination 
was not performed). In all but two of the 17 
patients (including 11 of the 12 patients who 


died of metastases), the conjunctival melanoma 
involved the palpebral or forniceal tissues or 
both. Location of the conjunctival melanoma at 
these sites, in contrast with location on the 
bulbar conjunctiva, is associated with a higher 
incidence of metastasis.** The high death rate 
in our patients may have been related to the 
presence of the forniceal and palpebral melano- 
mas. Possibly the skin change in some of these 
patients reflected an anterior expression of the 
same excitatory stimulus that causes mela- 
nocytes in primary acquired melanosis to de- 
velop into melanoma. Primary acquired mela- 
nosis was recognized histologically in all 
patients and was recorded clinically in 13 pa- 
tients. 

Skin pigmentation is also important because 
knowledge of it guides management of the 
disease. Biopsies of skin pigmentation were not 
performed in all patients, but we were not fully 
aware of the significance of skin pigmentation 
until we conducted this review. We believe it is 
appropriate to perform biopsies of the sites of 
skin pigmentation to ascertain the histologic 
characteristics. If exenteration is considered, it 
may not be acceptable to perform a standard 
eyelid sparing technique in which most of the 
skin of the eyelid and orbicularis muscle are 
preserved by making a partial thickness inci- 
sion approximately 5 mm away from the eyelid 
margin. All sites of abnormal pigmentation in 
the biopsy specimen or exenterated specimen 
should be considered. 
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Malignant Melanomas of the Conjunctiva, Nasal Cavity, 


and Paranasal Sinuses 


Dennis M. Robertson, M.D., John L. Hungerford, F.R.C.S., 
and Alison McCartney, M.R.C.Path. 


Four patients had malignant melanoma in- 
volving the conjunctiva, nasal cavity, and 
paranasal sinuses. In each patient, the con- 
junctival melanoma preceded recognition of 
the lesion in the nasal cavity by months or 
years. Each patient had one or more conjuncti- 
val biopsy specimens that documented mela- 
noma, and in each patient the melanomas 
evolved in primary acquired melanosis of the 
conjunctiva. Histologic examination of the ep- 
ithelium adjacent to the tumor in the nasal 
cavity failed to show either atypia or diffuse 
melanosis. We believe that these melanomas in 
the nasal cavity and paranasal sinuses are most 
likely to evolve as regional metastases, al- 
though it is possible that they arise de novo or 
as related foci in accordance with the multi- 
centric characteristics of conjunctival melano- 
ma. If a patient with a conjunctival melanoma 
has symptoms referable to the nasal cavity or 
paranasal sinuses, ophthalmologists should 
refer the patient to an otolaryngologist. 


Ma icnant MELANoa of the conjunctiva is a 
rare disorder.'* Malignant melanoma occurring 
in the nasal cavity and paranasal sinuses is 
even more uncommon.’ We studied the associa- 
tion of melanomas of the conjunctiva, the nasal 
cavity, and the paranasal sinuses in four pa- 
tients. 
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Case Reports 


Case 1 

A 59-year-old woman had a malignant mela- 
noma of the right medial canthus removed by 
excisional biopsy in 1975. Diffuse primary ac- 
quired melanosis was noted. Postoperatively, 
the surgical site was treated with beta radiation 
using a strontium 90 applicator. A recurrent 
melanoma was surgically excised two years 
later, and the eye was again treated post- 
operatively with beta radiation. Four years lat- 
er, in 1981, the patient was seen in the Oncolo- 
gy Unit at Moorfields Eye Hospital and was 
found to have massive involvement of the tar- 
sal and bulbar conjunctiva with pigmented and 
nonpigmented papillomatous growths involv- 
ing the eyelid margins and fornices. She also 
had a history of recent ipsilateral epistaxis. An 
exenteration was performed, and the histologic 
sections showed active malignant melanoma 
with the surgical margins free of tumor. 

Recurrent epistaxis five months later led to 
an examination of the nasal cavity, which dis- 
closed a large friable tumor. Biopsy showed 
malignant melanoma. The patient died seven 
months after nasal surgery for metastatic mela- 
noma. The maxillary antrum was infiltrated 
with melanoma at death. 

Histologic sections of tissue taken from the 
nasal cavity were reviewed for atypia of the 
epithelium or other features similar to primary 
acquired melanosis of the conjunctiva. Melano- 
ma was present in the subepithelial tissue, but 
the epithelium adjacent to the tumor appeared 
normal. There is little doubt that the melanoma 
in the nasal cavity was present before exentera- 
tion. 


Case 2 

A 59-year-old woman came to the Oncology 
Unit at Moorfields Eye Hospital in 1979 with a 
melanoma of the nasal conjunctiva of the left 
eye in areas of primary acquired melanosis. Her 
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history included removal of a lesion of un- 
known character from the left lower eyelid 25 
years earlier. 

The melanoma was removed by excisional 
biopsy, but histologic review indicated that the 
tumor extended to the margins of the incision. 
Within a few months, the tumor recurred and 
further surgery was required. Simultaneously, 
the patient developed symptoms of nasal ob- 
struction on the left side. Examination dis- 
closed a tumor that filled the lower half of the 
left side of the nasal cavity. The tumor extend- 
ed into the nasopharynx and the ethmoid si- 
nuses. Biopsy of several sites, including the 
mass in the nasal cavity, confirmed the diagno- 
sis of malignant melanoma. The patient died 
five months later with metastatic tumor. 

We reviewed histologic sections of tissue tak- 
en from the nasal cavity to identify changes in 
the mucosa that might reflect a condition analo- 
gous to primary acquired melanosis. We saw no 
atypia of the epithelium or other features simi- 
lar to primary acquired melanosis of the con- 
junctiva. 


Case 3 

A 49-year-old woman was seen in the Oncol- 
ogy Unit of Moorfields Eye Hospital in Novem- 
ber 1985 with a history of multicentric conjunc- 
tival melanoma arising in primary acquired 
melanosis and a newly recognized tumor in the 
upper fornix. A paralimbal nonpigmented vas- 
cularized conjunctival lesion was diagnosed in 
the patient in 1983. The legion was treated with 
topical corticosteroids, but it failed to respond. 

The lesion, excised in June 1984, was found 
to be a malignant melanoma that measured 
10 x 2 mm and contained cells that were pri- 
marily epithelioid in character. Diffuse intra- 
epithelial melanosis was observed. In April 
1985, a conjunctival melanoma recurred adja- 
cent to the previous biopsy site. It was removed 
and the patient was treated with 8,000 rad of 
beta radiation. Another lesion appeared in the 
superior fornix in September 1985. Biopsy 
showed melanoma consisting primarily of epi- 
thelioid cells. 

Examination at Moorfields Eye Hospital in 
November 1985 showed diffuse primary ac- 
quired melanosis and a fleshy mass in the 
upper fornix. A general medical examination 
was conducted to search for metastatic disease, 
but no metastases were recognized. A bone 
scan was negative. Computed tomography of 
the liver demonstrated a small cyst. An exen- 
teration was performed in November 1985. The 


melanoma of the upper fornix comprised pri- 
marily epithelioid cells and, although diffuse 
primary acquired melanosis was present, the 
surgical margins were free of tumor. The 
exenterated specimen also showed an isolated 
3 x 0.75-mm melanoma nodule deep to Tenon’s 
capsule on the sclera overlying the ciliary body. 

In July 1988, the patient experienced bleed- 
ing from the right nasal passage. An examina- 
tion under general anesthesia failed to disclose 
a mass or other disease responsible for the 
epistaxis. However, additional symptoms in 
November 1988 led to another examination, 
which disclosed a melanoma of the nasal cavity 
and the maxillary antrum. A surgical debulking 
of the tumor was followed by treatment with 
radiation. 


Case 4 

A 55-year-old man was treated in 1960 with 
radon for a histologically confirmed malignant 
melanoma of the right lower palpebral conjunc- 
tiva. No recurrences of the conjunctival lesion 
were observed, but in 1969 he experienced 
ipsilateral symptoms of nasal obstruction. An 
extensive malignant melanoma discovered in 
the right nasal cavity was believed to have 
originated from the septum. It also extended 
into the ethmoid sinuses. Residual tumor re- 
maining after a rhinotomy was treated with 
6,500 rad over a 49-day interval. 

The patient died in November 1977. Histo- 
pathologic findings documented pleural, pul- 
monary, liver, and bony melanoma metastases, 
in addition to residual melanoma in the nasal 
cavity. 


Discussion 


In several studies of conjunctival melanomas 
published during the past decade, the frequen- 
cy of the melanoma occurring with diffuse 
melanosis of the conjunctiva (primary acquired 
melanosis) has been emphasized." The charac- 
teristic behavior of conjunctival melanoma with 
primary acquired melanosis is not only thatthe 
tumor may recur after biopsy, but that new 
tumors may develop from multicentric foci. In 
each of the four cases reported here, primary 
acquired melanosis was a feature of the con- 
junctiva. The occurrence of a melanoma of the 
nasal cavity and paranasal sinuses in four pa- 
tients who also had conjunctival melanoma is 
unlikely to be a chance event because these 
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tumors are uncommon. It is tempting to specu- 
late that the melanoma of the nasal cavity and 
paranasal sinuses developed from a condition 
of the respiratory epithelium analogous to pri- 
mary acquired melanosis of the conjunctiva, 
but sucha condition is not known to exist in the 
nasal cavity and paranasal sinuses. Further- 
more, a review of the biopsy specimens taken 
from the nasal cavity in two of our patients 
failed to show epithelial melanosis or atypia, 
despite the clear presence of melanosis and 
atypia in the ipsilateral conjunctival epitheli- 
um. Although it is not impossible that the 
melanomas of the nasal cavity and paranasal 
sinuses originated from the epithelium as inde- 
pendent foci, we believe it is more likely that 
the tumors evolved from either direct extension 
along vessels or regional metastases via the 
blood stream. Less likely is that the metastases 
were caused by a dispersion of cells that were 
shed into the nasolacrimal canal either sponta- 
neously or during biopsy. 

In each instance, a biopsy of the conjunctiva 
had been performed at least once before the 
recognition of symptoms related to the melano- 
ma of the nasal cavity. In Patient 4, the biopsy 
had been done nine years before the develop- 
ment of symptoms related to the melanoma of 
the nasal cavity and paranasal sinuses, giving 
less currency to the theory that the nasal cavity 
and paranasal sinus melanoma developed as an 
extension or blood-borne metastasis from the 
primary lesion in the conjunctiva. For the other 
patients, direct spread or spread via the blood 
vessels into the nasal cavity or the paranasal 
sinuses from the conjunctival melanoma is a 
plausible theory, though a multicentric origin 
remains a distinct possibility. 

Although the exact mechanism by which a 
melanoma may develop in the nasal cavity and 
paranasal sinuses is not of critical importance 
to the ophthalmologist, awareness of the possi- 


ble association and, in some instances, the 
coexistence of conjunctival melanomas and 
melanomas of the nasal cavity and paranasal 
sinuses is important. Generally, the life expec- 
tancy of a patient with a melanoma involving 
the nasal cavity and paranasal sinuses is much 
poorer than for a patient with a conjunctival 
melanoma. More than two-thirds of patients 
with melanomas of the nasal cavity and parana- 
sal sinuses die within five years, whereas the 
death rate from conjunctival melanomas is con- 
siderably less (26% death rate with over eight 
years follow-up).* If a patient with a conjuncti- 
val melanoma complains of symptoms referable 
to the nasal cavity or paranasal sinuses, even if 
the symptoms are seemingly minor, such as 
epistaxis, ophthalmologists should promptly 
refer the patient to an otolaryngologist. Deci- 
sions that might otherwise be made about the 
management of the conjunctival lesions may be 
influenced by knowledge of an associated or 
coexisting melanoma involving the nasal cavity 
and paranasal sinuses. 
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The Friction Sweat Test as a New Method for Detecting 


Facial Anhidrosis in Patients With Horner’s Syndrome 





Michael L. Rosenberg, M.D. 


Forty-eight patients with Horner’s syndrome 
documented by cocaine test were examined 
with the friction sweat test, a method of de- 
tecting a mild sweating asymmetry using alco- 
hol and a standard office prism bar. In all but 
one patient, the results of the friction test 
corresponded with the results predicted by the 
history, physical examination, and Paredrine 
testing, or with the results of a starch-iodine 
sweat test. The test is a quick, simple, and 
reproducible procedure that allows a more 
accurate determination of the location of the 
Horner’s syndrome at the initial office visit, 
and therefore assists in determining what tests 
need to be performed in the further examina- 
tion of the patient. 


Horner's synpRoME is a fairly common abnor- 
mality whose causes range from benign prob- 
lems such as migraine to conditions such as 
tumors, infarctions, aneurysms, and trauma. 
Occasionally the history and physical examina- 
tion will determine the causative agent, al- 
though more often, the cause is not readily 
discernible. Paredrine (1% hydroxyampheta- 
mine) is most often used to distinguish a pre- 
ganglionic problem, involving either the first- 
order or second-order sympathetic neurons, 
from a postganglionic or third-order neuron 
problem.’ False-positive and false-negative re- 
sults with Paredrine have, however, been re- 
corded.’ 
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The clinical testing of sweating on the face 
with starch and iodine can also help to localize 
the lesion. Performance of this test, however, 
is not “quick and easy,” because it entails 
applying an iodine solution to an area of the 
body and, when the solution has dried, apply- 
ing starch. The patient must then be induced to 
sweat. The sweat causes the iodine and starch 
to react and turn purple. The anhidrotic areas 
remain white. The test is time-consuming, 
messy, and difficult to perform in an outpatient 
setting. 

I have been using a new method to test for 
the presence of asymmetric sweating on the 
forehead. It takes less than one minute to 
perform, requires only easily available equip- 
ment, and has proved reliable in helping to 
localize lesions in patients with Horner’s syn- 
drome. The test evaluates the resistance to the 
movement of a standard office prism bar across 
the forehead. 

The forehead and prism bar are first prepared 
by cleaning them with an alcohol swab. (In a 
female patient wearing make-up, more than 
one wiping may be necessary.) The face and bar 
are allowed to dry, and then the bar is held 
against the forehead, above the eyebrow and 
with the axis perpendicular to the floor. With 
mild pressure on the forehead, the bar is drawn 
downward. The amount of friction against the 
movement of the bar is compared with the 
opposite side of the forehead. The procedure 
can be performed several times to confirm the 
results. After several trials, however, even a 
distinctly positive test (asymmetric friction) 
may become more symmetric, probably be- 
cause of the spreading of secretions from one 
side of the forehead to the other by the prism 
bar. Accurate results can be obtained by clean- 
ing the forehead and prism bar again with the 
alcohol swab. For some reason, the difference 
in friction between the two sides of the fore- 
head is often more obvious after the second 
cleaning. Although an asymmetry can be de- 
tected using only a plastic or metal object, I 
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have found that the sensitivity of the test is 
increased by pretreating the area of interest 
and the testing object with alcohol. I have not 
performed the test with a pretreated metal 
testing object. 

Although one might expect the side with 
normal sweating to be more lubricated, and 
therefore allow the prism bar to slide more 
easily, there will normally be a marked resist- 
ance to movement on the side of normal sweat- 
ing, often preventing any movement at all. The 
anhidrotic side, in contrast, is almost friction- 
less. 

One should not be concerned about the 
warning on the prism bar against using alcohol 
to clean it. I have used this test innumerable 
times, Over several years, and have noted no 
change in the optical qualities of the bar. A 
spokesman for the manufacturer informed me 
that the warning is used to prevent someone 
from soaking the bar in an alcohol bath. He 
believed that wiping the bar with alcohol would 
do no significant harm, even over a decade of 
such use. 


Subjects and Methods 


To demonstrate the technique’s effectiveness, 
I tested 48 consecutive patients with clinically 
diagnosed Horner’s syndrome. The diagnosis 
was confirmed in all cases with 10% cocaine 
eyedrops. Most patients examined during this 
period for anisocoria or Horner’s syndrome 
underwent the friction sweat test before the 
smaller pupil was determined by history or 
physical examination. Positive test results were 
confirmed by other physicians who were not 
told of the results of the test or the side of the 
smaller pupil. Paredrine testing was performed 
at a subsequent visit. A starch-iodine sweat 
test, if performed, was done by painting the 
forehead with Betadine solution and, when 
dry, with starch. Sweating was induced by 
seating the patient for 15 to 30 minutes in a 
closed room in which a hot shower was run- 
ning. 

Using the clinical history and physical exami- 
nation, the location of the abnormality was 
definitively determined in 24 patients. Other 
abnormalities were determined to be postgan- 
glionic (third-order lesions) or preganglionic 
(either first-order or second-order) by Pare- 
drine testing. The starch-iodine sweat test was 
not used in all patients because of the previous- 


ly noted problems, but it was used in 28 pa- 
tients to confirm the presence or absence of 
asymmetric sweating. It was performed on all 
patients in whom the results of the friction 
sweat test did not coincide with the expected 
results based on lesion location. Preganglionic 
lesions were expected to cause decreased 
sweating ipsilaterally, whereas it was anticipat- 
ed that asymmetric sweating would not occur 
with third-order neuron lesions. 


Results 





Eighteen patients were identified as having 
third-order neuron lesions (Table 1). Fourteen 
of those patients had negative results (symmet- 
ric) from friction sweat tests. Six had confirma- 
tory starch-iodine tests. Patient 1, who had a 
diagnosis of migraine and a markedly positive 
Paredrine test result, had a positive friction 
sweat test result. A starch-iodine test per- 
formed on that patient confirmed an ipsilateral 
anhidrosis. Three other patients with unknown 
diagnoses but with definite positive Paredrine 
test results had asymmetric sweating by both 
friction and starch-iodine testing. 

In 30 patients preganglionic (first-order or 
second-order) lesions were diagnosed by Pare- 
drine or clinical examination or both. By histo- 
ry and physical examination, 16 lesions were 
identified as first-order neuron lesions (Table 
2), whereas four were localized to the second- 
order neuron (Table 3). Ten other patients had 
no known cause for Horner’s syndrome, but 
had negative Paredrine test results (Table 4). 

Eight of the 16 patients with first-order 
Horner’s syndrome had positive results from 
friction sweat tests. Starch-iodine testing was 
performed in two of these patients and con- 
firmed a unilateral anhidrosis. No difference in 
friction could be detected in eight patients. In 
two patients (Patients 27 and 34), the friction 
test showed a symmetric marked decrease in 
drag on the prism bar on both sides of the 
forehead. No sweating could be induced on 
either side of the forehead with starch-iodine 
testing. Five other patients with brainstem 
stroke, and one with an acute brainstem lesion 
from multiple sclerosis, had relatively normal 
and equal amounts of friction on both sides of 
the forehead. Starch-iodine testing showed 
equal and normal sweating on the forehead in 
all of the patients. A sixth patient with a brain- 
stem stroke (Patient 25) had a symmetric fric- 
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TABLE 1 
THIRD-ORDER NEURON LESIONS IN PATIENTS WITH HORNER’S SYNDROME 


a i 


PATIENT NO., STARCH- 
AGE (yrs), FRICTION IODINE PAREDRINE 
SEX DIAGNOSIS SWEAT TEST* TEST* TEST* 
1, 49, M Migraine + y + 
2, 57,M Internal carotid artery aneurysm = = + 
3, 51, F Unknown _ NP P 
4, 40, M Tadpole pupil = a 5 
5, 64, M Orbital surgery — NP + 
6, 48, M Cluster headache - NP + 
7,29,M Unknown = = ai 
8, 30, M Cavernous sinus mass = NP + 
9, 62, F Migraine = = + 
10, 69, F Cavernous sinus lesion — — NP 
11, 74, F Migraine = p T 
12, 73, M Unknown — NP + 
13, 60, F Unknown NP + 
14, 76, M Unknown + ¥ e 
15,50, F Unknown i + 
16, 49, M Unknown $ + P 
17, 57, M Unknown — NP + 
18, 72, M Unknown — NP + 
*NP indicates not performed; +, positive; —, negative. 
TABLE 2 
FIRST-ORDER NEURON LESIONS IN PATIENTS WITH HORNER’S SYNDROME 
ET 
PATIENT NO., STARCH- 
AGE (yrs), FRICTION IODINE PAREDRINE 
SEX DIAGNOSIS SWEAT TEST* TEST* TEST* 
19, 59, M Brainstem stroke = _ NP 
20, 33, M Brainstem stroke ~- _ - 
21, 65, M Brainstem stroke + NP NP 
22, T3, F Brainstem stroke + + NP 
23, 50, M Cervical syrinx + NP NP 
24, 84, M Thalamic stroke + NP NP 
25, 38, M Brainstem stroke — + NP 
26, 70, F Brainstem stroke ~ -= NP 
27,45, F Multiple sclerosis + NP NP 
28, 21, F Brainstem tumor + NP NP 
29, 43, F Brainstem stroke = = NP 
30, 59, M Brainstem stroke = — NP 
31, 37, M Multiple sclerosis = _ NP 
a2, 58; F Multiple sclerosis + NP NP 
33, 31, M Brainstem stroke + + NP 
34, 30, F Brainstem hematoma = = NP 


L 


*NP indicates not performed; +, positive; —, negative. 
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TABLE 3 
SECOND-ORDER NEURON LESIONS IN PATIENTS WITH HORNER'S SYNDROME 


eee ee eee 


PATIENT NO., 
AGE (yrs), 
SEX SURGICAL HISTORY 
35, 32, F Carotid dissection 
36, 34, F Neck surgery 
37,41, M Thoracic surgery 
38, 77, F Neck surgery 


STARCH- 
FRICTION IODINE PAREDRINE 
SWEAT TEST* TEST* TEST* 
+ + ~ 
+ NP = 
+ NP = 


—_—_—— eee ”::_—O ee 


“NP indicates not performed; +, positive; —, negative. 


tion sweat test, but a markedly asymmetric 
response with starch-iodine testing showing 
only minimal sweating on the affected side. 

Of the four patients with second-order le- 
sions, the friction sweat test results were posi- 
tive in three. These were confirmed with 
starch-iodine testing in one patient. The fourth 
patient developed Horner’s syndrome after 
thoracic surgery for a lung mass. He unexpect- 
edly had no asymmetry by friction sweat test 
and the starch-iodine test in this patient con- 
firmed equal and normal sweating. 

Five of the ten patients with symmetric Pare- 
drine tests and no known lesions had positive 
friction sweat test results. The symmetric re- 
sponse was confirmed by starch-iodine testing 
in three. Five patients had negative results, and 
all demonstrated equal sweating on both sides 
of the forehead using starch-iodine testing. 

Two other patients with known sweating 


spinal cord lesion and the other with Ross’s 
syndrome (Adie’s pupils with segmental anhi- 
drosis), underwent the friction test for the 
involved area of the body. The test readily 
discerned a sweating asymmetry. 





Discussion 





The presence or absence of associated loss of 
sweating function has long been known to 
assist in the localization of Horner's syn- 
drome.’ The fibers controlling sweating on the 
face are located in the brainstem associated 
with the fibers controlling Müller's muscles in 
the eyelids and the pupillary dilator.? The pu- 
pillary fibers separate from the spinal cord at a 
slightly higher level than the fibers controlling 
sweating on the face and, therefore, can be 


asymmetries on the body, one from a cervical differentially affected in this region. All 


TABLE 4 
CENTRAL LESIONS IN PATIENTS WITH HORNER’S SYNDROME 


aaaea 


PATIENT NO., STARCH- 
AGE (YRS), FRICTION IODINE PAREDRINE 
SEX DIAGNOSIS SWEAT TEST* TEST* TEST* 

39, 53, M Unknown NP _ 
40, 57, M Unknown NP — 
41,72, M Unknown _ _ 
42, 56, M Unknown NP = 
43, 39, M Unknown — — 
44, 57, M Unknown — — 
45. 52 F Unknown a — 
46, 65, M Unknown ~ - 
47,79, M Unknown + — 


48, 50, F 


Unknown 


————SÃÃĦĦĈİĊĦĦ U İĈĊİďÏİĈSTŜĒĒE 


*NP indicates not performed; +, positive; —, negative. 
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second-order sympathetic fibers within the 
sympathetic chain synapse in the superior cer- 
vical ganglion. These third-order neurons con- 
trol sudomotor and pupillomotor fibers as well 
as innervation to Miiller’s muscles in the eye- 
lids. Most sudomotor fibers separate and re- 
main in association with the external carotid 
artery. Sudomotor fibers supplying a small area 
on the medial aspect of the forehead remain 
associated with the sympathetic innervation to 
the eyelid and the pupil, entering the skull in 
conjunction with the internal carotid artery. 
Within the cavernous sinus, the fibers join with 
the first division of the trigeminal nerve and 
enter the orbit through the superior orbital 
fissure. Thus a third-order neuron lesion above 
the bifurcation of the common carotid artery 
will leave sweating on the face intact except for 
a small area above the eyebrow. Occasionally, 
however, there will be a lesion between the 
superior cervical ganglion and the bifurcation 
of the common carotid artery. This will produce 
a positive Paredrine test result, indicating a 
third-order lesion, but there will also be a 
definite sweating asymmetry across the fore- 
head indicative of a lesion proximal to the 
carotid bifurcation. This small area of de- 
creased sweating with postganglionic lesions 
does not present a diagnostic problem because 
the prism bar usually makes contact on the 
mid-to-upper portion of the forehead, which 
has normal sweating. Placing the bar lower 
would result in contact with the eyebrow and 
give invalid results. 

The finding of a notable difference in sweat- 
ing between the two sides of the forehead 
within 10 to 30 seconds was surprising. There 
are basal secretory rates of both eccrine and 
apocrine glands that are controlled by the sym- 


pathetic nervous system.** Normally, at rest, 
the rate of evaporation is greater than the rate 
of secretion, which prevents the accumulation 
of liquid on the face. The basal secretory rate is 
not high enough to give a positive sweat test 
result from the starch-iodine test. Presumably, 
however, it is high enough to change the coeffi- 
cient of friction between the prism bar and the 
skin. 

Only one of the 48 patients’ results with the 
friction sweat test conflicted with starch-iodine 
testing. The false-negative result may be attrib- 
utable to some residual sweating on the fore- 
head. Alternatively, the secretory cells may be 
influenced by some variable, such as local 
blood flow, that may also be under sympathetic 
control but whose neural pathways do not 
correspond exactly with those of sweating. 
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EDITORIAL 





A Rationale for Comparing Radiation to Enucleation in the Management of 
Choroidal Melanoma 


Dennis M. Robertson 


In 1973 while preparing a slide for a teaching 
conference, I listed several questions concern- 
ing malignant melanoma of the choroid. 
Among these questions were two that were of 
great concern: 

1. What effect does enucleation have with 
respect to survival? 

2. What are the effects of alternate modes of 
treatment? More specifically, I was concerned 
whether patient survival was greater after enu- 
cleation or after irradiation. 

Answers to these questions were not fully 
known then and they remain incompletely an- 
swered today. The primary reasons we do not 
have complete answers to these questions now, 
16 years later, are twofold: (1) most of our 
knowledge about the metastatic behavior of 
uveal melanomas has been gathered from pa- 
tient populations undergoing enucleation; and 
(2) most data obtained and analyzed have been 


448 


gathered from retrospective studies and anec- 
dotal cases. Such studies are plagued with 
inherent problems such as incompleteness of 
data, loss of follow-up, inconsistency of exami- 
ners’ recorded observations, and other un- 
known factors that may introduce bias. 

The effect of enucleation as an independent 
feature on outcome in terms of mortality proba- 
bly will never be determined because this 
would require a randomized study comparing 
enucleation to a control group that received no 
treatment. 

To date, studies comparing alternate modes 
of treatment, such as radiation therapy with 
enucleation, have been based largely on retro- 
spective analyses. In prospective studies re- 
ported to date, treatment modalities have not 
been assigned randomly. Therefore, the advan- 
tage of one form of treatment over the other 
remains inconclusive. Nevertheless, some val- 
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uable data have been obtained from such stud- 
ies. For example, Augsburger and associates! 
reported life survival curves for patients treat- 
ed with cobalt plaque and compared them with 
survival curves for patients with size-matched 
tumors treated by enucleation during the same 
time period. The results have been subjected to 
detailed statistical analyses, making them the 
best data currently available on this issue. This 
study indicated that survival rates following 
enucleation and cobalt plaque therapy were 
virtually identical during the first three- to 
five-year follow-up period. However, since the 
patients were not assigned randomly to the two 
treatment groups (enucleation and cobalt 
plaque therapy), one or the other treatment 
had to be chosen, thus introducing bias by this 
selection process alone. Although it is some- 
times possible to correct for known bias, it is 
impossible to correct for the unknown biases 
introduced in a nonrandomized study. The 
results reported by Augsburger and associates’ 
allow for the following diverse interpretations: 
the number of cases available for comparison 
have resulted in such broad confidence inter- 
vals that it may be that enucleation is twice as 
effective as cobalt plaque therapy with respect 
to survival, or, contrarily, that cobalt plaque 
therapy is twice as effective as enucleation in 
terms of survival. To date, we do not have a 
definitive answer to indicate which form of 
therapy is better. The statistics do tell us, 
however, that for short follow-up intervals, as 
best as can be determined with the small num- 
ber of cases, a difference cannot yet be estab- 
lished. 

Some investigators, however, reported poor 
results with radiation therapy. Gass’ reported a 
significantly increased mortality in a group of 
patients treated with cobalt plaque when the 
actual observed follow-up was extended to five 
or more years. The patients treated with cobalt 
60 brachytherapy had a three times greater 
incidence of developing metastatic disease 
within five years than the patients managed by 
enucleation alone. That study can justifiably be 
criticized, however, because it was non- 
randomized and the patients were not neces- 
sarily comparable. Nevertheless, those results 
serve to fuel the uncertainty and controversy 
regarding which form of therapy, enucleation 
or radiation, is better for long-term survival. 

Let us look at the melanoma problem relative 
to the timing and frequency of metastases. Up 
to half of all patients die of metastases within 
five years of enucleation for a large choroidal 


melanoma.’ If removal of an eye containing a 
large melanoma is associated with a near 50% 
five-year mortality, how can this be explained? 
One reason is that the metastases were already 
present in distant organs at the time of enuclea- 
tion. A second reason might be that tumor cells 
are dispersed at the time of enucleation and 
become established as micrometastases. Al- 
though cell dispersion at the time of surgery 
can occur, the theory of metastases developing 
from hematogenous spread of tumor cells dur- 
ing enucleation has been questioned by most 
experts in the field. The same reasons may 
account for the 20% to 30% five-year mortality 
from metastatic disease for patients with medi- 
um sized choroidal melanomas. 

From another aspect of this issue, when a 
patient is admitted to any tumor center in the 
United States, in any study that has been con- 
ducted, the likelihood of detecting metastases 
at the time of pretreatment evaluation for a 
choroidal melanoma, even with the most so- 
phisticated and thorough testing, is only ap- 
proximately 2%.* Although we are reasonably 
likely to detect a metastatic tumor in a visceral 
organ when it has become 1 cm or larger in size, 
a metastatic tumor less than 5 or 6 mm in 
diameter most likely will remain undetected. In 
the future, with further refinements in comput- 
ed tomography, magnetic resonance imaging, 
and ultrasonography, or with special studies 
such as are presently being explored with tech- 
netium-labeled antimelanoma antibodies,’ it is 
possible that smaller lesions will be recogniz- 
able. For the present, however, patients who 
have metastatic foci 5 mm or smaller in diame- 
ter will continue to escape detection even 
though we have good reason to believe that a 
significant percentage of these patients already 
have metastatic disease at the time of definitive 
treatment. 

Accepting this situation and knowing that 
most melanoma metastases become manifest 
within the first five years makes it understand- 
able why five-year follow-up will not likely 
show a difference in patient survival, no matter 
what kind of therapy has been used. It will 
perhaps require another five years of follow-up 
(that is, five to ten years follow-up or longer) 
before differences in therapy will be expressed 
as real differences in survival. In order to pro- 
vide a meaningful answer to the question as to 
which form of treatment offers the better 
chance of survival, a prospective randomized 
controlled study is clearly necessary. Such a 
study is appropriate and ethical because one 
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treatment may be significantly better than the 
other in terms of extending life. 

In 1986, under the sponsorship of the Nation- 
al Eye Institute, a prospective randomized mul- 
ticenter study, the Collaborative Ocular Mela- 
noma Study, was founded and began to enroll 
patients.’ In the Collaborative Ocular Melano- 
ma Study, patients are divided into two groups 
depending on whether the tumor size is medi- 
um or large. Medium sized tumors (> 3 to 8 mm 
in height and = 16 mm in greatest basal diame- 
ter) are randomized to management either by 
enucleation or radioactive plaque therapy. 
Large tumors (> 8 mm in height or = 16 mm in 
largest basal diameter) are randomized to man- 
agement by enucleation alone or enucleation 
with preoperative radiation. The rationale for 
preoperative radiation, consisting of five exter- 
nal beam treatments totaling 2,000 cGy and 
delivered over a five-day interval, is that radia- 
tion in advance of enucleation may devitalize 
some of the tumor cells or make them less 
viable so that any cells dislodged during sur- 
gery will not be able to become established as a 
metastatic focus. A recent report by Char and 
associates® concluded that preenucleation radi- 
ation to the eyes of 41 patients adversely affect- 
ed survival when compared with a retrospec- 
tive control group of 31 eyes treated by 
enucleation alone. Char and associates con- 
cluded that preenucleation radiation failed to 
prolong patient survival because of the exis- 
tence of micrometastasis before treatment. Al- 
though the conclusion by Char and associates 
may ultimately prove to be correct, because 
their study was retrospective and was based on 
a small number of cases, biases in the study 
have not been eliminated and their conclusion 
must be regarded as tentative. As of June 1988, 
the Collaborative Ocular Melanoma Study had 
already prospectively enrolled more than twice 
the number of cases and each case was random- 
ized to one or the other treatment. Valid con- 
clusions regarding the effect of preenucleation 
radiation for large melanomas will ultimately 
be disclosed by the Collaborative Ocular Mela- 
noma Study trial. 

The Collaborative Ocular Melanoma Study 
trial has already been effective in establishing 
uniform criteria for plaque placement and in 
bringing together an international group of 
highly qualified oncologists, radiation thera- 
pists, and physicists committed to the study of 
this tumor and assiduously engaged in stan- 
dardizing radiation techniques and dosimetry. 
Within its design, the Collaborative Ocular 


Melanoma Study has checks and balances in 
the form of a centralized echography evalua- 
tion center, a photograph reading center, anda 
coordinating center which help monitor data, 
ensure objectivity in randomization, and recog- 
nize possible errors in the diagnosis of choroi- 
dal melanoma: A data safety and quality con- 
trol committee insures close adherence to the 
protocol, evaluates and addresses deviations 
from the protocol, and serves as an advocate 
for study patients and referring physicians. 
The detailed protocol promotes uniformity 
throughout the 39 study centers in the United 
States and Canada. 

To date, accuracy in the diagnosis of choroi- 
dal melanoma has been good. Of more than 400 
eyes enucleated during the first 30 months of 
the study, only two were found to contain 
tumors other than a malignant choroidal mela- 
noma. One eye harbored a melanocytoma that 
grew after iodine 125 therapy, and the other 
contained a choroidal hemangioma. This mis- 
diagnosis rate of less than 1% compares ex- 
tremely well with misdiagnosis rates reported 
from individual centers where large numbers of 
patients with melanomas are examined.’ 

As physicians, we may have a bias for treat- 
ment of medium sized choroidal melanomas by 
enucleation or iodine 125 plaque therapy. How- 
ever, as of December 1988, among the group of 
patients with medium sized melanomas who 
elected not to participate in the study because 
they preferred not to accept a randomized 
treatment assignment, the treatment choices 
selected by the patients were almost evenly 
divided between enucleation and radiation. 
Overall, more than three fourths of all eligible 
patients choose to participate in the Collabora- 
tive Ocular Melanoma Study and this propor- 
tion compares favorably with the proportion of 
eligible patients who choose to enter most eye 
trials. 

Although we currently do not know whether 
the survival of patients with choroidal melano- 
ma is greater after enucleation or irradiation, I 
believe we have a unique opportunity to learn 
the answer through the Collaborative Ocular 
Melanoma Study. The Collaborative Ocular 
Melanoma Study will succeed with continued 
broad support through patient referral from 
ophthalmologists in the United States and Can- 
ada. 


From the Department of Ophthalmology, Mayo Clin- 
ic, Mayo Foundation, Mayo Medical School, Rochester, 
Minnesota. 
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Surgical Enucleation in Community 
Hospitals 
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No data exist concerning the reasons for 
surgical enucleation, although the clinical indi- 
cations for removal of an eye are well estab- 
lished.' Previous surveys dealing with surgical 
enucleation have been designed to assess the 
accuracy of clinical diagnosis of uveal melano- 
ma. These studies have shown that between 
2.2% and 12% of enucleated eyes submitted to 
regional or national referral laboratories are 
removed for the treatment of uveal melanoma, 
and that the incidence of misdiagnosis of uveal 
melanoma varies from 2.7% to 20% .*4 

This retrospective study was undertaken to 
determine the underlying ocular condition 
leading to surgical enucleation. Included in this 
study were all whole eyes submitted to the 
Ocular Pathology Laboratory at the University 
of South Florida directly from regional commu- 
nity hospitals between Aug. 1, 1984, and May 
30, 1989. Referral slides from pathology labora- 
tories, globes from the university’s cancer hos- 
pital, specimens from patients enrolled in the 
Collaborative Ocular Melanoma Study, evisce- 
ration specimens, and autopsy eyes were ex- 
cluded from the survey. Final diagnoses were 
based on the clinical histories and pathologic 


findings. When necessary, additional clinical 
information was obtained from the contribut- 
ing ophthalmologist or patient. 

During the five-year interval, 175 surgically 
enucleated eyes were submitted to the labora- 
tory from regional hospitals. The reasons for 
surgical enucleation were divided into five gen- 
eral categories: blind or painful eye, or both (76 
eyes); treatment of malignant tumor (49 eyes); 
treatment of endophthalmitis (22 eyes); acute 
trauma (25 eyes); and massive suprachoroidal 
hemorrhage (three eyes). | 

There was a major discrepancy in the clinical 
and pathologic diagnoses in seven cases 
(4.0%), which potentially altered the postoper- 
ative management of the patient. In three 
cases, intraocular malignancies simulated be- 
nign conditions clinically, whereas three un- 
suspected intraocular malignancies were dis- 
covered pathologically. 

These data indicate that acute trauma and its 
sequelae are the most common primary causes 
for surgical enucleation in community hospitals 
in the central region of Florida. The overall 
incidence of major discrepancy between clinical 
and pathologic diagnosis in this survey was, 
for comparison, equivalent to the lowest inci- 
dence of misdiagnosis for uveal melanoma re- 
ported in the literature.‘ 

Additionally, 38 globes (22%) were removed 
for the primary treatment of choroidal or ciliary 
body melanoma. This number is substantially 
higher than those reported in previous surveys 
from referral laboratories.** Despite the on- 
going debate over the role of surgical enuclea- 
tion in the management of uveal melanomas, 
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uveal melanomas are a relatively common indi- 
cation for surgical enucleation in community 
hospitals in Florida. 
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Acanthamoeba Keratitis Occurring 
With Disposable Contact Lens Wear 
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Parker and Wong! reported culture-negative 
keratitis ina patient wearing disposable contact 
lenses. We had a patient with culture-proven 
Acanthamoeba keratitis as a complication of dis- 
posable lenses. 

A healthy 20-year-old woman changed from 
gas-permeable to disposable contact lenses in 
August 1988. She wore them for six days, 
followed by a day without lenses, and used 
Solusal spray, after hand-washing, to wet the 
lenses before insertion. In December 1988, after 
wearing new lenses for six days, she had red- 
ness, pain, and photophobia in the left eye. 
Based on the epithelial disturbance noted, an 
initial diagnosis of herpes simplex keratitis was 
made, but there was no therapeutic response to 
topical antivirals. By the sixth week a disciform 
lesion had developed with a peripheral ring 
opacity and subjacent confluent keratic precipi- 
tates. Although the epithelium was intact, cor- 


neal scrapes from anterior stromal infiltrates in 
the ring were obtained for culture. Cultures 
included nonnutrient Escherichia coli-seeded 
agar and these were positive for Acanthamoeba 
species after five days. Acanthamoeba species 
was not isolated from the Solusal used by the 
patient. Treatment included hourly topical pro- 
pamidine isethionate, neomycin, and clotri- 
mazole. The keratitis resolved over a period of 
three months, leaving a faint central corneal 
scar. At six months corrected visual acuity was 
20/80 with spectacles.She has been taking pro- 
pamidine isethionate and clotrimazole four 
times daily and had no recurrence after six 
months. 

This case demonstrates that Acanthamoeba 
keratitis can occur in association with dispos- 
able contact lens wear, which does not carry 
the risks of contaminated lens solutions and 
storage cases. The findings in this case do not 
indicate the mechanism of infection. There are 
many possible sources: Acanthamoeba species 
may colonize the nasopharynx; is known to be 
free-living; and can be isolated from soil, air, 
and water, including domestic tap water used 
for hand-washing. Undetected contamination 
of the Solusal may have played a role in this 
case. Epidemiologic investigation of keratitis 
with disposable lenses must be aimed at identi- 
fying the source of pathogens and mechanisms 
of pathogenesis, to determine whether effective 
guidelines for prevention may be determined. 
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Vitreous Clouding Associated With 
Lyme Borreliosis 
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J. Hans T. M. Koelman, M.D., 
and Martine J. Jager, Ph.D. 


Departments of Neurology (H.K., J.H.T.M.K.) and 
Ophthalmology (M.J.J.), Academic Medical Center. 


Inquiries to Herman Kuiper, M.D., Department of Neu- 
rology, Academic Medical Center, Meibergdreef 9, 1105 
AZ Amsterdam, The Netherlands. 

An increasing number of neuro-ophthalmic 
complications are associated with Lyme 
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borreliosis.’ We observed a unique ophthalmic 
finding in a patient. 

In September 1987, a 39-year-old woman 
complained of having had a severe headache 
for three weeks and double vision for one day. 
A bilateral abducens paresis was observed. 
Computed tomography of the brain showed no 
abnormalities and cerebrospinal fluid analysis 
showed mainly lymphocytic pleocytosis (170 
cells/mm’), a total protein of 1.5 g/l (normal, 0.5 
g/l), and an increased albumin ratio, IgG and 
IgM index. The double vision disappeared 
within ten days but in October 1987 the patient 
complained of decreased vision and floaters in 
both eyes. Visual acuity was R.E.: 20/16 —8.5 D 
sph. and L.E.: 20/14 —9.75 D sph. Clouding of 
the vitreous was seen in both eyes. A success- 
ful vitrectomy was performed in the right eye. 

In September 1988 the patient complained of 
migratory arthralgia, which had begun a few 
months previously. She then remembered that 
she had had a tick bite in her buttock in August 
1987, followed by a centrifugal enlarging ery- 
thema with central clearing. At ophthalmologic 
examination in October 1988 visual acuity was 
R.E.: 20/20 and L.E.: 20/16. The vitreous in the 
right eye was clear, and the left eye had a white 
clouding similar to a spiderweb (Figure). Cere- 
brospinal fluid analysis showed 9 lymphocytes/ 
mm? (normal, 5 lymphocytes/mm’), and in- 
creased IgG and IgM indexes. The antibody 
titer against Borrelia burgdorferi, measured with 
an indirect immunofluorescence assay, was 
negative in serum and cerebrospinal fluid. On 
clinical grounds (history of skin lesion compati- 
ble with erythema chronicum migrans, chronic 
meningitis with cranial polyneuritis, and ar- 
thralgia) the diagnosis of Lyme borreliosis was 


Figure (Kuiper, Koelman, and Jager). Spiderweb- 
like clouding in the left vitreous. 
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made. The patient was treated with 1 g of 
ceftriaxone twice a day intravenously for two 
weeks. During the treatment visual acuity in 
the left eye decreased to 20/13 and there was an 
increase of the clouding of the vitreous. Three 
months after treatment visual acuity was 20/20 
in both eyes. 

We believe there is an association between 
the ocular findings and Lyme borreliosis for the 
following reasons. First, the ocular complaints 
coincided with the occurrence of the symptoms 
of Lyme borreliosis. Second, the nature of the 
vitreous clouding was different from what is 
seen in vitreous collapse resulting from age and 
myopia. Third, the clouding increased during 
antibiotic therapy. A similar reaction may occur 
during treatment of another spirochete disease, 
syphilis.” Furthermore, B. burgdorferi has been 
isolated from the vitreous of experimental in- 
fected hamsters.’ 
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Successful Treatment of Bacillus 
alvei Endophthalmitis 
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In recent years an emerging etiologic role of 
Bacillus species in traumatic endophthalmitis 
has been recognized.’ Bacillus species endoph- 
thalmitis is associated with a poor visual prog- 
nosis with only rare case reports of retention of 
useful vision. We recently treated a patient 
with traumatic endophthalmitis caused by B. 
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alvei whose final visual outcome was excellent. 

In September 1988 a 22-year-old man was 
seen ten hours after an injury to his right eye, 
which was sustained while striking two ham- 
mers together. On initial examination visual 
acuity was 20/25. There was a small perforating 
injury to the central cornea. Results of the 
Seidel test were negative. The anterior chamber 
was deep with a moderate cellular reaction. 
Intraocular pressure was 20 mm Hg. An intra- 
lenticular metallic flake of about 1.5 mm in 
diameter was noted in the nucleus, just superi- 
or to the visual axis. There was a small anterior 
capsular tear with only mild clouding of the 
lens cortex. The vitreous cavity and fundus 
were normal. Intravenous cefazolin, 1 g every 
eight hours, and topical gentamicin sulfate 
were started. Over the next 24 hours, the eye 
remained stable with a visual acuity of 20/30. 
Thirty-six to 44 hours after the injury, visual 
acuity fell precipitously to “hand motions” 
only. There was intense conjunctival hyper- 
emia. Diffuse, large, white keratic precipitates 
were present. The anterior chamber had a 
dense floccular reaction with a 20% hypopyon. 
There was a mature cataract and intraocular 
pressure was 20 mm Hg. At this point, the 
endophthalmitis was thought to be most likely 
phacoantigenic, but a bacterial cause could not 
be ruled out. 

Forty-eight hours after the injury, the patient 
underwent magnetic removal of the intra- 
lenticular foreign body, and cataract extraction 
by aspiration. Aqueous specimens were sent 
for Gram stain and culture. An intraoperative 
report indicated polymorphonuclear leuko- 
cytes and no bacteria. Foamy histiocytes were 
not seen on aqueous smears. The foreign body 
was also sent for bacterial culture. A posterior 
chamber lens implant was placed. Subconjunc- 
tival injections of cefazolin, gentamicin, and 
dexamethasone were administered. 

On the first postoperative day, the culture of 
the foreign body was reported to be growing a 
Bacillus species. Hourly bacitracin 5,000 U/ml 
and gentamicin, 9 mg/ml eyedrops were begun 
and a subconjunctival injection of 150 mg of 
clindamycin was administered. Intravenous 
chloramphenicol, 1 g every six hours, was 
started in addition to 2 g of cefazolin every 
eight hours. Visual acuity remained hand mo- 
tions for three days but gradual improvement 
of the dense anterior chamber inflammation 
and hypopyon were noted. Subconjunctivally 
25 mg of vancomycin was injected on the third 
postoperative day and topical prednisolone ac- 
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etate 1%, one drop four times a day, was 
started. This regimen was continued for 12 
days with gradual improvement in vision. The 
bacteria were later speciated as B. alvei. Four 
months postoperatively, visual acuity was 
20/20. 

Bacillus alvei has been cultured from soil and 
beehives. Given the poor visual prognosis of 
Bacillus species endophthalmitis, one must 
postulate explanations for our patient’s excel- 
lent recovery. His antibiotic treatment was not 
particularly aggressive. Intravitreal antibiotics 
were not administered. Bacillus alvei could be a 
less virulent intraocular pathogen than other 
Bacillus species. The spread of infection may 
have been contained because its nidus was 
sequestered in the center of the crystalline 
lens. Perhaps the relatively early surgical re- 
moval of the infectious agent and infected tis- 
sues combined with postoperative antibiotics 
eradicated the infection. There is a possibility 
that this was a case of phacoantigenic endoph- 
thalmitis and the positive culture was the result 
of a contaminant. However, one would expect 
foamy histiocytes on aqueous cytology and 
these were not present. 
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A 64-year-old man with chronic simple glau- 
coma of the left eye, who had been treated 
twice daily with 0.5% timolol eyedrops in the 
affected eye for nine months, consulted his 
dermatologist in October 1987 because of the 
appearance of fissurated red patches on his 
groin and red scaly plaques on his scalp. There 
was no personal or family history of psoriasis. 
The lesions progressively spread to involve the 
glans penis, the elbows, and the trunk, where 
the lesions were especially thick and scaly. Nail 
plates became dystrophic, with pitting and 
ridging, and subunguinal hyperkeratosis ap- 
peared. Psoriasis was diagnosed on clinical 
grounds and topical treatment, together with 
discontinuation of timolol, eventually led to 
complete blanching. In September 1988, de- 
spite trabeculectomy, 0.5% timolol eyedrops 
were required for the treatment of glaucoma. 
One month later similar dermatologic lesions 
reappeared in the same areas. Histopathologic 
studies confirmed the diagnosis of psoriasis. 
The skin condition responded to topical treat- 
ment with coal tar and corticosteroids, thus 
allowing continuation of timolol eyedrop treat- 
ment. 

Several beta-blockers have been implicated in 
the initiation or aggravation of psoriasis, the 
occurrence of psoriasiform lesions, or the de- 
velopment of refractoriness of psoriasis to 
treatment,! and several series illustrate the di- 
versity of potential causes.** Oral timolol has 
been associated with triggering of palmo- 
plantar psoriasis (without histologic confirma- 
tion), but we believe our case of psoriasis 
associated with ophthalmic timolol prepara- 
tions is unique. 
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We recently published a dose-response study 
of intracameral carbachol and postoperative 
intraocular pressure increase after cataract sur- 
gery.' We studied the patients in the early 
postoperative period and one month post- 
operatively. Because of the potential adverse 
effects from this intracameral carbachol injec- 
tion we elected to do a one-year follow-up of 
the: same patients. This comparison between 
control eyes and treated eyes might delineate 
any long-term adverse effects from the car- 
bachol injection. All patients had best corrected 
visual acuity of 20/40 or better at the one-year 
examination. Only one patient of the 0.25-ml 
treatment group (at the one-month interval) 
had a visual acuity worse than 20/50 with angio- 
graphic evidence of cystoid macular edema. 

Intraocular pressures measured at one month 
and one year were less than 20 mm Hg in both 
treatment and control groups. There was no 
evidence of corneal opacities or posterior 
synechiae in either group. Furthermore, the 
degree of postoperative inflammation at each 
examination during the one-year period was 
comparable. Two patients in the treatment 
group showed mild opacification of the posteri- 
or capsular membrane. Intracameral carbachol 
as used in our study appears to be safe with no 
short-term or long-term adverse effects. 
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Transscleral cyclophotocoagulation with the 
Nd:YAG laser in the thermal mode is typically 
performed with a slit-lamp delivery system by 
spreading the eyelids and applying the laser 
energy directly to the eye. We have developeda 
contact lens that facilitates several aspects of 
this operation. 

The lens is constructed of polymethylmeth- 
acrylate with an antireflective coating (Fig. 1). 
The central, corneal portion has a diameter of 
12 mm and a 7.45-mm radius of curvature, 
which provides a shallow vault over the aver- 
age cornea (Fig. 2). A central opaque disk, 1 
mm thick and 8 mm in diameter, helps to 
prevent the transpupillary entrance of stray 





Fig. 1 (Shields and associates). Contact lens for 
transscleral cyclophotocoagulation. 





Opaque Protector 
Corneal Curvature (r= 745mm) 


Scleral Slope 


Fig. 2 (Shields and associates). Side and top sche- 
matic views of contact lens for transscleral 
cyclophotocoagulation. 


light into the eye. A flat scleral flange, angled at 
35 degrees, extends 3 mm beyond the corneal 
portion. This is the optical interface of the lens, 
which can be used to compress the conjunctiva 
and blanch blood vessels. Four sets of etched 
marks, spaced 90 degrees apart, consist of 
three circumferential lines at 1-mm intervals. 
The center-most line in each set is located at the 
junction of the corneal and scleral portions, 
with the second and third lines in the scleral 
surface. These marks help to place the laser 
applications more accurately in relation to the 
corneoscleral limbus. A knurled holding flange 
extends out from the scleral portion of the lens. 
It has been cut away in one section to facilitate 
upward rotation of the lens, which is otherwise 
difficult in a patient with a prominent brow. 
Preliminary experience in 75 patients sup- 
ports the usefulness of the lens. Although the 
contact portion has a larger diameter than most 
lenses, it has been possible to apply the lens in 
all patients with normal palpebral fissures. The 
ability to compress the conjunctiva, especially 
when there is chemosis or anterior extravasa- 
tion of the anesthesia, helps to thin out and 
standardize the width of the tissues through 
which the therapeutic laser beam must pass. 
Additionally, the ability to blanch conjunctival 
and episcleral vessels creates an ischemic bed 
of external ocular tissue for transmission of the 
beam, which results in smaller conjunctival 
burns and more rapid conjunctival healing, in 
contrast to eyes treated without the lens. 
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The lens also has the advantage of holding 
the eyelids and lashes back, which is especially 
useful when working in the vertical poles. It 
also helps to a limited extent in moving the 
anesthetized eye into the desired position. 
Proper vertical alignment is difficult in some 
patients with deeply set eyes or a prominent 
brow, despite the cutout in the holding flange. 
In these patients, adjacent laser lesions must be 
used to estimate the placement. Another prob- 
lem is occasional focal damage to the contact 
surface of the lens because of the high levels of 
energy required for transscleral cyclophoto- 
coagulation. However, this has not been associ- 
ated with apparent damage to the patient’s eye, 
nor has it prevented continued use of the lens 
in the current series. 

The contact lens, described herein, appears 
to be a safe and useful adjunct for transscleral 
cyclophotocoagulation. It provides distinct ad- 
vantages during the intraoperative period and 
also reduces early postoperative complications, 
in contrast to the same operation without the 
lens. 


Mr. Erickson has a proprietary interest in the contact 
lens described in this report; the other authors do not. 


High Resolution Indocyanine Green 
Angiography With a Scanning Laser 
Ophthalmoscope 


Andreas Scheider, M.D., 
and Carsten Schroedel, Ph.D. 


University Eye Hospital, Ludwig-Maximilians Uni- 
versity, Munich. 


Inquiries to Andreas Scheider, M.D., University Eye 
Hospital, Mathildenstrasse 8, 8000 Munich 2, Federal 
Republic of Germany. 

Indocyanine green, a well known water- 
soluble tricarbocyanine dye that binds almost 
100% to protein in blood, fluoresces in the near 
infrared and was first introduced by Flower and 
Hochheimer in 1973' as a dye for choroidal 
fluorescence angiography. Because of its low 
fluorescence of only 4%, as compared to sodi- 
um fluorescein,” it could only be excited suffi- 
ciently with high retinal irradiances of up to 200 
mW/cm’*. No appropriate image quality could 
be achieved. 

Since the scanning laser ophthalmoscope has 
proved to be an excellent instrument for low- 
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Fig. 1 (Scheider and Schroedel). Early venous 
phase of a healthy subject. Black arrows point to 
choroidal arteries (short) and veins (long). White 
arrow points to the laminar flow in a retinal vein. 


light retinal videofluorescein angiography,” 
the most recent model was modified to test it as 
a device for indocyanine green angiography. 
We used a 780-nm laser diode as a light source 
and an 820-nm barrier filter was put in front of a 
solid state detector with high infrared sensitivi- 
ty. Examination was done with an intermediate 
size confocal diaphragm. Maximal retinal irra- 
diance was measured to be 2.4 mW/cm’. In an 
individual 20 mg of indocyanine green, dis- 
solved in 1 ml of aqueous solvent, was injected 
into the cubital vein, followed by a 5-ml saline 
flush. Angiograms were recorded on a video- 
tape and images later photographed from the 
monitor. 

Our preliminary results are promising. We 
could clearly differentiate arterial and venous 
filling phases of choroidal and retinal vessels 
with an excellent resolution in all angiograms. 
Moreover, rapid pulsations of the choroid 
could be followed into the venous phase. Fig- 
ure 1 shows the early venous phase of a healthy 
38-year-old volunteer with a normal choroidal 
vascular network. In contrast, Figure 2 demon- 
strates the tremendous vessel rarefaction in a 
70-year-old patient with dry, age-related macu- 
lar degeneration. Because of a cataract, the 
image is not as clear as Figure 1. Nevertheless, 
even smaller vessels and a choroidal venous 
loop corresponding to a pigment epithelial de- 
fect are detectable. In another patient we could 
detect the feeding vessel of a subretinal neo- 
vascular membrane. 

Using a modified scanning laser ophthalmo- 
scope, we produced angiograms with the high- 
est temporal and spatial resolution ever 
achieved with indocyanine green, and for the 
first time almost met the high resolution of 
retinal fluorescein angiography. This resolu- 
tion makes the examination of still video imag- 
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subfoveolar choroidal vessels in dry, age-related 
macular degeneration. Arrow points to a venous 
loop. 


es and a computerized image analysis of cho- 
roidal angiograms possible. Our results 
indicate a promising future for indocyanine 
green as a diagnostic dye for the detection of 
choroidal and also certain retinal abnormalities 
as well as for quantitative measurements of the 
choroidal circulation. 
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Ocular Examination Schedule for 
Infants With Fetal Hydrops 


Michael T. Trese, M.D., 
and Daniel G. Batton, M.D. 
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Department of Ophthalmology, Kresge Eye Institute 
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Premature infants who are born with hy- 
drops fetalis will have a birthweight considera- 
bly higher than what would be the norm for 
their gestational age. This birthweight may 
suggest that the risk of retinopathy of prema- 
turity in such an infant is small. However, the 
child’s dry weight is what should be used to 
estimate the risk of retinopathy of prematurity 
and therefore determine the ocular examina- 
tion schedule. Recently, a child who was the 
product of a 3l-week gestation had hydrops 
and a birthweight of 1,840 g. Upon examination 
eight weeks after birth and before leaving the 
hospital, the infant was found to have bilateral 
retinal detachments. After diuresis, the infant’s 
lowest weight was 1,300 g. This child was 
examined according to the recommendations of 
the Retinopathy of Prematurity Study, and by 
the time of examination had already developed 
retinal detachment. 

It is the current practice in neonatal intensive 
care units to log the birthweight without nota- 
tion as to hydrops. This case demonstrates that 
a child with hydrops should be especially noted 
in the intensive care unit log and be considered 
for an examination schedule for ocular exami- 
nations appropriate for a much lower birth- 
weight child. Thus, such children will be seen 
in a timely fashion for peripheral cryotherapy 
ablation. 


Isolated Abducens Nerve Paresis 
From Intrapontine, Fascicular 
Abducens Nerve Injury 


Lenworth N. Johnson, M.D., 

and Robert S. Hepler, M.D. 
Neuro-Ophthalmology Division (L.N.J.), Penn State 
University Ophthalmology Department, Hershey; 
and the Neuro-Ophthalmology Division (R.S.H.), 


Jules Stein Eye Institute, UCLA School of Medicine, 
Los Angeles. 


Inquiries to Lenworth N. Johnson, M.D., Neuro- 
Ophthalmology Division, Penn State University Ophthal- 
mology Department, Penn State University, Hershey, PA 
17033. 

Isolated abducens nerve paresis without 
other neurologic signs is often attributed to 
vascular injury from hypertension, diabetes 
mellitus, or atherosclerosis.!* The site of nerve 
injury is thought to be within the subarachnoid 
space or cavernous sinus, similar to vasculo- 
pathic oculomotor nerve palsy.®* Abducens 
nerve paresis from dysfunction of the intra- 
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pontine, abducens nerve fascicles is almost 
always associated with other neurologic signs.” 
We encountered two cases of isolated, intra- 
pontine, fascicular abducens nerve paresis. 


Case 1 

A 69-year-old woman was referred for evalu- 
ation of horizontal diplopia of four weeks’ du- 
ration. She was in good health without hyper- 
tension or diabetes mellitus. Results of the 
neurologic and neuro-ophthalmologic exami- 
nations were normal except for an isolated, left 
abducens nerve paresis, with mild (20%) limi- 
tation of abduction. There was no restriction 
evident on forced duction testing. Fasting and 
two-hour postprandial serum glucose, and 
Westergren sedimentation rate were normal. 
Magnetic resonance imaging, performed before 
our examination, showed increased signal in- 
tensity in the left midpons compatible with 
infarction (Fig. 1). The abducens nerve paresis 
resolved three months after onset. 


Case 2 
A 47-year-old man, with a history of hyper- 
tension, was referred for evaluation of horizon- 


Fig. 1 (Johnson and Hepler). Case 1. Increased 
signal intensity in the left midpons (arrow) on T2- 
weighted magnetic resonance imaging compatible 
with infarction. 








Fig. 2 (Johnson and Hepler). Case 2. Contrast- 
enhancing mass in the dorsomedial, left ponto- 
mesencephalic region (arrow) compatible with meta- 
static carcinoma. 


tal diplopia of four weeks’ duration. Four 
months before the onset of the diplopia, he was 
found to have adenocarcinoma of the lung with 
metastasis to the ischium. Results of neurologic 
and neuro-ophthalmologic examinations were 
normal except fora left abducens nerve paresis, 
with mild (20%) limitation of abduction. A 
computed tomographic scan (Fig. 2) showed a 
large (1 cm), contrast-enhancing mass in the 
dorsomedial, left pontomesencephalic region 
compatible with metastatic carcinoma. Cranial 
irradiation was instituted. The diplopia did not 
improve. 

Our two cases and that of Donaldson and 
Rosenberg’ indicate that isolated abducens pa- 
resis can occur from intrapontine disease. The 
site of injury may be extensive as in our Case 2, 
but hemiparesis, hemisensory deficit, and ves- 
tibular dysfunction are absent because of spar- 
ing of the corticospinal tract, medial lemniscus, 
and vestibular nuclei. Although structural ab- 
normality was documented in all cases, we do 
not recommend immediate radiologic studies 
for all isolated abducens palsies. Nerve ische- 
mia extrinsic to the brain parenchyma is 
thought to be the most common cause of isolat- 
ed abducens palsy.'* Complete or partial reso- 
lution of the palsy usually occurs within one to 
five months, with mean duration of three 
months.** Thus, a reasonable approach for pa- 
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tients suspected of having isolated, vasculo- 
pathic, abducens palsy without other neurolog- 
ic signs is periodic clinical examination. If there 
are signs of improvement within three months, 
and no additional neurologic signs or symp- 
toms, then computed tomographic scan or 
magnetic resonance imaging may not be essen- 
tial. 
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Spasm of the near reflex, consisting of con- 
vergence, miosis, and’ accommodation, may 
mimic a sixth nerve paresis.’ It occasionally 
occurs in intracranial and metabolic disorders,’ 
but generally is considered functional in ori- 
gin.*ë The presence of signs of personality 
disorders, malingering, or hysteria combined 
with miosis on attempted horizontal gaze helps 
confirm the diagnosis of a functional ocular 
disturbance. We treated two patients with func- 
tional amblyopia and spasm of the near reflex 
who demonstrated dramatic temporary rever- 


sal of their pupillary miosis when either eye 
was occluded. 


Case 1 

A 41-year-old woman had bilateral visual 
loss. Her medical history was notable for multi- 
ple miscarriages, an episode of depression re- 
quiring hospitalization at age 40, and mild 
angiohemophilia (von Willebrand’s disease). 
For several months, she had been having head- 
aches when reading. One morning, after a 
particularly severe headache the night before, 
she awoke with severe bilateral visual loss (no 
light perception in the right eye, light percep- 
tion in the left). No abnormalities were found 
on examination, and the diagnosis of ‘‘optic 
neuritis” was made. Computed tomography 
results were reported as normal. Her vision 
improved only slightly over the next four 
months, her headaches persisted, and she 
developed photophobia. 

Neuro-ophthalmic examination disclosed a 
normal-appearing woman who navigated the 
room well but whose visual acuity measured 
hand motions in the right eye and counting 
fingers at 8 inches in the left. Pupils were 
normally reactive without a relative afferent 
defect or pupillary escape. Her fundi were 
unremarkable. Visual fields were tubular on 
tangent screen and spiral on Goldmann perim- 
etry. She had limited ocular abduction bilater- 
ally on attempted gaze to each side, always 
accompanied by miosis. Ductions were full 
monocularly. When asked to look into the dis- 
tance in the primary position, she remained 
slightly esotropic with miotic pupils. However, 
when either eye was covered with an occluder, 
the visible pupil enlarged briskly. 


Case 2 

A 23-year-old man complained: “My eyes 
don’t stay together... They go crisscross.” His 
medical history was notable for “emotional 
problems and a learning disorder with a memo- 
ry problem,” and he suffered from such severe 
fear of public places that he never worked and 
was considered totally disabled. A month be- 
fore our examination, polyopia developed and 
he was referred to a neurologist who diagnosed 
an “eye muscle problem.” 

On neuro-ophthalmic examination, his best- 
corrected visual acuity was R.E.: 20/80 and 
L.E.: 20/60. Color vision (Ishihara plates) was 
normal, as were results of slit-lamp and fundus 
examinations. Visual fields were spiral on 
Goldmann perimetry. Pupils were normally re- 
active and there was no relative afferent defect 
or pupillary escape. Ductions were full, but 
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horizontal versions were limited in abduction 
bilaterally, always with accompanying miosis. 
With occlusion of either eye, a brisk pupillary 
dilatation was demonstrated. 

Both patients had findings indicative of non- 
organic ocular dysfunction, with no demon- 
strable physiologic abnormalities. Apparently 
limited abduction on horizontal gaze to each 
side was always accompanied by miosis, re- 
flecting spasm of the near reflex. At times the 
convergence was subtle, with only a slight 
esotropia evident in primary position. Never- 
theless, occlusion of one eye dramatically dem- 
onstrated the previous involvement of the pu- 
pillary portion of the near triad. 

Spasm of the near reflex, as opposed to con- 
vergence spasm alone, includes miosis and 
accommodation. It has been linked most con- 
sistently with functional disorders in patients 
who also have symptoms of hysteria, malinger- 
ing, or personality disorders.'® Associated 
signs include tubular visual fields, nonphysio- 
logic visual loss, and response to placebo. !45 

When we initially covered one eye of each 
patient and observed pupillary dilatation, the 
concern was whether we had discovered a rela- 
tive afferent pupillary defect in the uncovered 
eye. However, the normal pupillary light reac- 
tion, the absence of pupillary escape, and the 
equal occurrence of pupillary dilatation when 
either eye was occluded confirmed the lack of 
any organic abnormality. It is likely that by 
disrupting binocular input we removed the 
stimulus for convergence and, hence, inter- 
rupted the spasm of the near reflex, thereby 
releasing the pupils from miosis. This situation 
is probably analogous to the presence of full 
ductions on monocular testing in these pa- 
tients. It would be interesting to know if this 
pupillary sign is seen in those less common 
cases in which spasm of the near reflex is 
believed to be organic in origin. 
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Brightness Sense and the Relative 
Afferent Pupillary Defect 


Byron L. Lam, M.D., 

and H. Stanley Thompson, M.D. 
Department of Ophthalmology, University of Iowa. 
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A patient with a damaged optic nerve may 
complain that the world seems “darker” with 
the bad eye. Can this awareness of a difference 
in brightness between the two eyes be mea- 
sured and serve as an indicator of asymmetry 
of optic nerve function? If so, it might be 
possible to estimate the relative afferent pupil- 
lary defect in a patient whose pupils have 
already been dilated. 

Efforts to compare brightness sense with the 
relative afferent pupillary defect have not met 
with clear success. One study found a false- 
positive rate as high as 51%,! and in another 
study” only rough comparisons were made. 

We randomly selected 24 patients from our 
neuro-ophthalmology clinic. The relative affer- 
ent pupillary defect was measured with neutral 
density filters? by one observer and with this 
information masked, the second observer mea- 
sured the brightness sense, knowing that some 
normal patients would be included. After both 
pupils were fully dilated, the patient was 
placed 5 feet from an evenly lit, 100 foot- 
candle, white, 5-ft? screen. While the patient 
fixed his eyes at the center of the screen, an 
alternating cover test was done with the cover 
positions designated as “number 1” and “num- 
ber 2” to avoid right-left confusion. The patient 
was then asked to decide within a few seconds, 
“Which was darker? Number 1 or number 2?” 
Neutral density filters in 0. 1-log unit steps were 
placed in front of the brighter eye until the 
apparent brightness of the screen was the same 
in both eyes. To minimize asymmetric retinal 
adaptation, ten seconds of binocular exposure 
to the screen were allowed between each filter 
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Figure (Lam and Thompson). Relative afferent pu- 
pillary defect is plotted against brightness sense for 
the 20 patients who were able to give consistent 
results during brightness comparison testing. Over- 
lapping data points have been moved slightly for 
greater visibility. The line of equality is shown. The 
brightness defect was consistently less than the rela- 
tive afferent pupillary defect. The regression line 
(not shown) has a correlation coefficient of only 0.52. 


placement. The filter that balanced the per- 
ceived brightness was used as the measure of 
brightness-sense impairment in the opposite 
eye. These results were also masked until the 
completion of the study. 

Four (17%) of the 24 patients were unable to 
give consistent results during brightness com- 
parison testing. Another five patients (21%) 
had clear afferent pupillary defects but denied 
any appreciable decrease in brightness in the 
affected eye. Two patients (8%) had no afferent 
pupillary defect and no impaired brightness 
sense. The remaining 13 patients (54%) all had 
an impaired brightness sense in the eye with 
the afferent pupillary defect. The size of the 
brightness-sense defect was consistently small- 
er than the corresponding afferent pupillary 
defect. 

When the relative afferent pupillary defect 
was plotted against brightness sense, both 
measured in log units, the correlation coeffi- 
cient was only 0.52 (Figure). We suspect that 
the poor correlation was, in part, because 
brightness comparison is a subjective test that 
is inevitably colored by the patient’s idea of 
what ’’darker’’ means. The patients were asked 
to consider only their general impression of the 
brightness of the screen and not the clarity of 
vision. 

We used a blank screen and neutral density 
filters, because they are readily available to the 
clinician. Any evenly lit wall in the clinic could 
be used. We found that a clearer end point 
could be reached when we asked the patient to 


identify the “darker” eye. “Brighter” seemed 
to suggest clarity of vision to some patients. We 
dilated both eyes before measuring the bright- 
ness sense because when both pupils are reac- 
tive and only one eye is exposed to the lighted 
screen, the pupil of the worse eye settles at a 
larger diameter than the fellow eye.* This 
should influence apparent brightness because 
the worse eye, the one with the larger pupil, 
will have more retinal illumination than the 
better eye. 

Brightness sense can also be measured with 
both eyes closed by using the alternating light 
test and neutral density filters to balance the 
apparent brightness between the two eyes.! 
With both eyes closed, fixation is difficult to 
assess, and the eyes may not be illuminated 
symmetrically because of ocular rotation. Al- 
ternatively, brightness comparison can be mea- 
sured with cross-polarized filters mounted ona 
spectacle frame. The polarized filters are 
turned until equal brightness is perceived in 
both eyes. Unless special care is taken, the eye 
covered by the denser filter may become pro- 
gressively dark-adapted. 

In conclusion, brightness comparison testing 
provides, at best, only a very rough estimate of 
the relative afferent defect. We only turn to 
brightness testing in patients in whom it is not 
possible to measure the relative afferent pupil- 
lary defect, and we only trust the results in 
those who can give a crisp end point. It seems 
that less neutral density filter is needed to bal- 
ance the apparent brightness between the two 
eyes than to balance the pupillary responses. 
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Retinal Detachment After 
Neodymium:YAG Laser Posterior 
Capsulotomy 


EDITOR: 

The article, “Retinal detachment after 
neodymium: YAG laser posterior capsuloto- 
my,” by L. Rickman-Barger, C. W. Florine, 

R. S. Larson, and R. L. Lindstrom (Am. J. 
Ophthalmol. 107:531, May 1989), although 
carefully researched, unfortunately omits one 
important factor. The authors do not refer to 
the configuration of the intraocular lenses. 
However, the lens configuration has an im- 
portant bearing on the problem of postopera- 
tive retinal detachment. At present most lens- 
es are implanted with their convexity directed 
toward the cornea (convex-plano configura- 
tion). Yet, a lens with its convexity directed 
toward the retina (plano-convex configura- 
tion) has many advantages.’ Prominent 
among these advantages is that YAG laser 
capsulotomy usually does not cause a depri- 
vation of the barrier between the anterior and 
posterior segments of the eye. Therefore a 
YAG discission causes an optical opening but 
does not permit fluid to pass through it. This 
is different from an eye containing a convex- 
plano intraocular lens, where fluid can often 
be seen streaming through the new YAG 
opening. 

Since it is a generally accepted hypothesis 
that chemicals traveling from the anterior 
chamber into the vitreous body increase the 
likelihood of retinal detachment’ one may ex- 
pect the risk of this complication to be re- 
duced by implanting a plano-convex intraocu- 
lar lens.* Thus, it would be of great interest if 
a paper on the risk of YAG laser capsulotomy 
contained information on the configuration of 
the implanted lenses. 

P. U. FECHNER, M.D. 
Hannover, West Germany 
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Reply 


EDITOR: 

We were not able to confirm the intraocu- 
lar lens optic configuration on all of the pa- 
tients who underwent YAG laser capsuloto- 
my. I have personally used either plano- 
convex (reverse optic) or biconvex lenses in 
the majority of patients since 1979 and have 
noted a significant decrease in the incidence 
of capsular opacification. This finding of re- 
duced capsular opacification has been impor- 
tant in reducing the number of patients who 
require YAG laser capsulotomy and I believe 
is a major advantage of this lens configura- 
tion.’ 

I cannot confirm with our current data base 
that a convex posterior configuration reduces 
the rate of retinal detachment once YAG laser 
capsulotomy is required. We did look at the 
incidence of retinal detachment in patients, 
with and without posterior chamber lens im- 
plants, and wondered if some barrier phe- 
nomenon might exist even with the standard 
posterior chamber lens vs no implant. We 
could find no statistically significant differ- 
ence in these cases. 

The answer to the question Dr. Fechner has 
posed must await a future study. 

RICHARD L. LINDSTROM, M.D. 
Minneapolis, Minnesota 
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The Correction of Myopia by Lens 
Implantation Into Phakic Eyes 


EDITOR: 

I believe the article, “The correction of myo- 
pia by lens implantation into phakic eyes,” by 
P. U. Fechner, G. L. van der Heijde, and J. G. 
F. Worst (Am. J. Ophthalmol. 107:659-663, 
June 1989), should induce much anxiety in 
ocular surgeons considering implantation of 
intraocular lenses into phakic eyes for the cor- 
rection of myopia. 

Fixation of an intraocular lens to the mobile 
iris seems likely to induce chronic anterior 
segment inflammation in a significant number 
of patients, with resulting long-term compli- 
cations that include glaucoma and pseudo- 
phakic bullous keratopathy. Additionally, 
since the eyes are phakic, premature cataract 
formation may be noted with longer follow- 
up. It is not clear that fixation of the intraocu- 
lar lens directly to the iris will in any way 
ameliorate the complications that have been 
well documented with long-term follow-up of 
other styles of iris-supported intraocular lens- 
es. Since the mean time to corneal decompen- 
sation after the implantation of poorly de- 
signed anterior chamber and iris-supported 
intraocular lenses during cataract surgery has 
been found to range from 13 to 34 months,“ 
the follow-up in this study, which averaged 
11.9 months (range, two to 14 months), is too 
short to allow conclusions about the safety of 
this procedure. 

The Karickhoff method must be considered 
inadequate for monitoring endothelial cell 
counts in a study that proposes to demon- 
strate the safety of a technique which is an 
obvious potential threat to the endothelium. 
Unfortunately, except for the two patients 
noted to have severe endothelial cell loss, no 
information is provided by the authors con- 
cerning their observations in using this meth- 
od. Additionally, the authors did not specify 
the time after surgery at which the observa- 
tions were made, a factor that is important in 
evaluating the validity of the conclusions. 

The authors did not include the period of 
time that oral prednisone was continued at 50 
mg/day. The need for intensive topical and 
parenteral corticosteroids for a relatively pro- 
longed period of time in a phakic eye is of 
concern. 

Even with the limited follow-up of this 
study, the observed complications were worri- 
some. Severe iritis that required intense corti- 
costeroid treatment, corticosteroid-induced 


increases in intraocular pressure (albeit re- 
versible in the ten cases in this small series), 
iris sphincter damage, and marked endotheli- 
al cell loss were noted. 

It is my opinion that the results of this 
study suggest intraocular lenses such as the 
Worst iris claw lens should not be implanted 
into phakic eyes. Possibly other styles of in- 
traocular lenses could provide safe and effec- 
tive therapy for severe myopia in phakic pa- 
tients who cannot be treated with other 
modalities. If safety can be demonstrated in 
appropriate animal models, then carefully de- 
signed clinical trials in selected patients may 
be appropriate. 

STEVEN E. WILSON, M.D. 
New Orleans, Louisiana 
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Reply 


EDITOR: 

Dr. Wilson’s summing up of all the possi- 
ble objections to the use of an iris claw lens 
for the correction of severe myopia does not 
surprise us, since we ourselves are constantly 
scrutinizing and criticizing this new proce- 
dure. We are convinced the risks are suffi- 
ciently small for an ethical justification of the 
procedure in selected cases. This conviction is 
based on the following considerations. 

The fixation of iris claw lenses to the mid- 
periphery of the iris is by no means a new 
concept. Its application in phakic eyes is justi- 
fied by long-term good results in aphakia 
(about 30,000 implants by different surgeons 
in 11 years). This fixation principle has 
proved to be compatible with normal iris 
physiology, not causing progressive anterior 
segment inflammation or vascular leakage. 
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This last statement is corroborated by a pilot 
study in the University of Gröningen (accord- 
ing to G. van der Veen). In ten randomly 
selected cases no fluorescein leakage of the 
iris bridges was found. This is in contrast to 
the finding in pupillary supported lenses (for 
example, Medallion lenses). Furthermore one 
must try to separate complications resulting 
from lens design and from the surgical tech- 
nique (intracapsular vs extracapsular) or 
aphakia itself (abnormal movement of anterior 
chamber fluid, iris, vitreous). The latter com- 
plications are absent in phakic eyes. 

In 1981 one of us (J.G.F.W.) implanted an 
Opaque iris claw lens into the phakic eye of a 
patient in order to alleviate otherwise untreat- 
able diplopia following a head injury. After 
eight years of follow-up no complications 
have been observed (the slit-lamp appear- 
ance, pressure, and vision after pupil dilata- 
tion in 1989 were equal to that of 1981). 

We like to stress that late endothelial de- 
compensation is unlikely to occur because of 
the lack of endophthalmodonesis in phakic 
eyes and because the lens cannot touch the 
endothelium because of the iris bridges inter- 
posed between the haptics and the cornea. 

In none of the phakic eyes did the opera- 
tion or the implanted lens trigger a cataract 
formation. The implanted lens is shaped to 
allow aqueous to flow around the natural lens 
without hindrance. Therefore, we think pre- 
mature cataract formation is not likely to oc- 
cur. 

No pigment dispersion leading to a lasting 
increase in intraocular pressure was observed 
after iris claw lenses were implanted in phakic 
or aphakic eyes. 

Iris claw lens removal, should it become 
necessary, is easy. 

The severe postoperative iritis observed in 
the first cases can successfully be suppressed 
by corticosteroids; systemic corticosteroids are 
given by one of us (P.U.F.) until the third or 
fourth postoperative day, corticosteroid drops 
frequently for two weeks, then three times 
daily for two more weeks. 

In contrast one of us (J.G.F.W.) has only 
applied topical corticosteroid drops and even 
then no untoward reactions were observed. 

Clearly we had to go through a learning 
period, which may continue. Therefore we re- 
quired the manufacturer to provide the lens 
only to surgeons trained by us. In this way 
we think carefully selected patients can enjoy 
a truly remarkable change of the optically 


crippling effect of severe myopia without later 
disappointments. 

PAUL U. FECHNER, M.D. 

Hannover, West Germany 

GERRIT L. VAN DER HEIJDE, PH.D. 

Amsterdam, The Netherlands 

JAN G. F. WORST, M.D. 

Stadskanaal, The Netherlands 








Organizing to Prevent Third World 
Blindness 


EDITOR: 

Those who have dealt with the vision re- 
habilitation of patients who have had intra- 
capsular cataract extraction alone, and pa- 
tients who have traded spectacle corrected 
aphakia for a secondary intraocular lens, and 
those with combined cataract extraction and 
intraocular lens implantation, well know the 
superiority of the two latter choices. Patients 
recognize the advantages of implant technolo- 
gy. Previously, patients had to be cajoled into 
surgery. Now, they have much less vision 
handicap, and demand surgery. 

Despite this background, Dr. Sommer! and 
the World Health Organization express incre- 
dulity that third world patients are reluctant 
to use cataract surgery facilities made avail- 
able to them. Dr. Sommer asserts, “The pop- 
ulace must be not only encouraged to use 
what is provided but to seek out and demand 
what is appropriate.” Yet he fails to recognize 
that these cataract-blind are already doing 
this. By not using intracapsular cataract ex- 
traction services available which, for example, 
in Nepal leave over half the operated on eyes 
functionally blind,’ patients demand some- 
thing more appropriate. In exactly the same 
way patients in developed countries accepted 
pseudophakia, so too would those in the third 
world. Dr. Sommer is correct in his comment 
that, “The best advertisement is the satisfied 
customer.’’ There would be no need to waste 
money on projects “to identify and motivate 
the cataract-blind.’” 

Functional blindness, whether in the pa- 
tient with cataract or aphakia, leaves the indi- 
vidual with the same social and economic 
consequences. Thus, efforts to relieve third 
world cataract blindness have, hitherto, been 
unsuccessful. Dr. Sommer’s editorial and the 
need for “aphake motivators” are admissions 
of this. The problem is that these projects aim 
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to establish a delivery system first, and hav- 
ing this in place, secondly attempt to “edu- 
cate and motivate” the public to accept poor 
surgical intervention. 

The solution is to provide pseudophakic 
surgery to the third world. Just as in the 
West, a demand for cataract surgery will de- 
velop. This popular pressure will necessitate 
political and economic concessions. Appropri- 
ate intraocular lens manufacturing, surgeon 
training, delivery systems, and a cure to this 
unconscionable problem of third world cata- 
ract blindness will evolve. 

GARRY BRIAN, F.R.A.C.S., F.R.A.C.O. 
FRED HOLLOWS, F.R.A.C.S., F.R.A.C.O. 
New South Wales, Australia 
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Reply 








EDITOR: 

Patients with successful pseudophakic 
correction are no doubt happier than those 
left aphakic, particularly if the latter lose, 
break, or never receive their spectacles. Lens 
implantation can and should play a greater 
role than it has. To suggest that ““pseudopha- 
kic surgery” will solve the third world’s cata- 
ract problem, however, is deceptively simplis- 
tic. 

Safe and effective pseudophakic surgery 
(for example, extracapsular cataract extraction 
with posterior chamber intraocular lens) is 
presently more expensive, time-consuming, 
and resource-intensive than intracapsular sur- 
gery. Multiplying the difference by 10 million 
or more people who are cataract-blind adds 
up to an enormous differential, particularly 
for countries with total per capita health ex- 
penditures of $1 to $5 U.S., and fewer than 
one ophthalmic surgeon per million or more 
rural inhabitants. There is also little evidence 
that reluctance to undergo cataract surgery 


has anything to do with the form of refractive 
correction. For decades patients in the United 
States sought intracapsular surgery while the 
cataract blind in South Asia (India and Paki- 
stan) lined up by the million. It was just these 
demands that led to high-volume “cataract 
camps” and development of the ‘‘Smith- 
Indian” technique. The same Nepal study ref- 
erenced by Brian and Hollows disclosed that 
patients most likely to undergo cataract sur- 
gery were those who knew someone who had 
already undergone such (aphakic) surgery. 
This is not to deny an important and grow- 
ing role for intraocular lens surgery, particu- 
larly with continuing simplification of manual 
extracapsular techniques and reductions in 
the cost of equipment, disposables, and intra- 
ocular lenses (which may soon fall below $10 
to $20 each). It is incumbent upon us to assist 
the process, while ensuring that new technol- 
ogy is applied safely and effectively and does 
not further disenfranchise millions in ex- 
change for better results in a favored few. It 
may be particularly appropriate in areas 
where young surgeons are no longer master- 
ing intracapsular techniques (forced intra- 
capsular cataract extraction surgery could do 
more harm than good) and where the number 
of trained extracapsular cataract extraction 
and intraocular lens surgeons and available 
resources have outstripped demand. 
Appropriate application of intraocular lens 
surgery will expand with time, resources, and 
experience. An intensified dialogue will bring 
to third world cataract surgery the drive, im- 
agination, and dedication it deserves. For this 
reason it is to be the central theme of the 
plenary Blindness Prevention Symposium at 
the XXVI International Congress of Ophthal- 
mology in Singapore next March. 
ALFRED SOMMER, M.D. 
Baltimore, Maryland 
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The Use of Cyclosporine in High-Risk 
Keratoplasty 


EDITOR: 

We read with interest, “The use of cyclo- 
sporine in high-risk keratoplasty,” by J. C. 
Hill (Am. J. Ophthalmol. 107:506, May 1989). 
Good results with systemic cyclosporine treat- 
ment following keratoplasty have also been 
reported by other authors’; Dr. Hill’s study is 
unique in that it makes a clinical comparison 
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between this new therapeutic approach and 
conventional corticosteroid application. 

Systemic use of cyclosporine is indicated in 
our opinion only for high-risk patients and 
when locally applied medication, even in high 
concentrations, does not penetrate adequate- 
ly.? 

Cyclosporine’s specific properties make it 
important to begin immunosuppressive thera- 
py with it before surgery. This is particularly 
true for the high number of repeat keratoplas- 
ty candidates (Group C in the article = 40%), 
who not only present the problem of renewed 
antigen manifestation but are also likely sub- 
jects for preformed cytotoxic antibodies. ° 

Experience with kidney transplantations 
shows that no specific cytotoxic T-lympho- 
cytes appear during cyclosporine therapy, but 
rather only nonspecific effector (NK) cells.‘ A 
further argument for early initiation of immu- 
nosuppressive treatment with cyclosporine is 
its inhibition of both macrophage antigen 
manifestation and clustering of dendritic 
cells.’ 

The duration of therapy is difficult to 
gauge. The statement, “No patient suffered 
permanent damage from cyclosporine thera- 
py,” refers only to clinical and serologic fac- 
tors. Palestine and associates, who also 
worked with otherwise healthy (uveitis) pa- 
tients, found interstitial fibrosis and tubulus 
atrophy in all kidney biopsy specimens after 
172 years of cyclosporine therapy. 

Although therapy should be as brief as pos- 
sible, a period of four months would clinically 
be short. We observed allograft reactions in 
21% of 740 unselected patients after six 
months (unpublished data). 

The conditions for this form of therapy in 
nonvital situations should, therefore, be strin- 
gent. Treatment should be limited to patients 
with a compromised fellow or last eye. 

U. PLEYER, M.D. 

E. G. WEIDLE, M.D. 

H.-J. THIEL, M.D. 
Tübingen, West Germany 
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Reply 


EDITOR: 

I agree that stringent conditions should 
be applied to the use of cyclosporine in corne- 
al grafting. We reserve the drug for desperate 
cases for whom the possible benefits far out- 
weigh the potential hazards. Although our 
animal studies’ showed that topical cyclo- 
sporine conferred some benefits, we aban- 
doned a clinical trial early because of poor 
results (unpublished data). 

Cyclosporine prevents recognition of trans- 
planted antigens and should therefore be giv- 
en before grafting. In our study loading doses 
of the drug were given after induction of an- 
esthesia and before grafting: therapeutic 
blood levels are then quickly achieved. The 
amount of drug given to maintain therapeutic 
blood levels were similar to those used in 
other fields of transplantation and very much 
lower than those used by Palestine and asso- 
ciates.” Correspondingly the serologic changes 
in Our patients were minimal and we assume 
that no permanent renal damage occurred al- 
though we did not, of course, perform renal 
biopsies. 

The required duration of cyclosporine thera- 
py has not been established but it should in- 
clude the period until the risk of rejection is 
significantly reduced. Khodadoust? found that 
the course of the rejection process is more 
acute and severe in highly vascularized corne- 
as and that the mean time to rejection was 
two months. I believe four months is the min- 
imum period for which the drug should be 
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used; by this time some immunologic privi- 
lege should be established in the cornea. 
JOHN C. HILL, F.R.C.S. 
Cape Town, South Africa 
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Neural Crest Origin of Human 
Trabecular Meshwork and Its 
Implications for the Pathogenesis of 
Glaucoma 


EDITOR: 

In the article, “Neural crest origin of hu- 
man trabecular meshwork and its implications 
for the pathogenesis of glaucoma,” by B. J. 
Tripathi and R. C. Tripathi (Am. J. Ophthal- 
mol 107:583, June 1989), the authors used 
immunostaining with a single polyclonal anti- 
body against neuron-specific enolase to sup- 
port their view. 

Neuron-specific enolase was first localized 
in neurons and subsequently was used as a 
marker for cells of the amine precursor uptake 
and decarboxylation system (neuroendocrine 
tumors). However, there are serious problems 
that limit the value of this antibody. Some of 
these problems are addressed below: 

1. The specificity of the neuron-’’specific”’ 
enolase, gamma enolase has been questioned 
by several investigators, since it can be ex- 
pressed in normal adult human tissue includ- 
ing smooth muscle cells, the epithelial cells of 
the loops of Henle, the macula densa cells of 
the kidney, spermatogonia, lymphocytes, 
plasma cells, bronchial epithelium, and secre- 
tory cells of the fallopian tube.’ 

2. Recently, neuron-specific enolase has 
been demonstrated in a variety of nonendo- 
crine neoplasms of different histogenesis, in- 
cluding carcinomas, sarcomas, and even 


lymphomas and seminomas.’ Because of the 
nonspecificity of this stain it has been discon- 
tinued by several immunopathology laborato- 
ries, and when performed, the results are in- 
terpreted with considerable caution and 
supplemented by other immunohistochemical 
techniques. 

3. Enolase is an enzyme of the glycolytic 
pathway that has also been detected in tu- 
mors of glial origin (for example, glioblasto- 
ma, astrocytoma, oligodendroglioma, and the 
like) as well as in reactive astrocytes and non- 
amine precursor uptake and decarboxylation 
tumors, for example, mammary carcinoma, 
renal cell carcinoma, giant cell tumor of ten- 
don sheath, and others.* Some authors have 
emphasized the dangers of using an enzyme 
as a histogenetic cell marker.‘ 

4. Additionally, the authors have not speci- 
fied the dilutions of the primary and secon- 
dary antibody or the highest titers used. Col- 
or illustrations would be more convincing 
than black and white photographs. 

While the proposed neural crest origin of 
human trabecular meshwork and its implica- 
tions are of considerable interest, this is not 
convincingly demonstrated here by staining 
with neuron specific enolase. In our opinion 
as well as others who have had considerable 
experience in immunocytochemistry, this an- 
tibody should be more accurately designated 
as ‘nonspecific enolase.” 

MERLYN RODRIGUES, M.D. 
Baltimore, Maryland 
RAMON L. FONT, M.D. 
Houston, Texas 
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Reply 


EDITOR: 

We concur with Drs. Rodrigues and Font 
that “the proposed neural crest origin of hu- 
man trabecular meshwork and its implications 
are of considerable interest.” Unfortunately, 
they seem to have misunderstood our paper 
published in THE AMERICAN JOURNAL OF OPH- 
THALMOLOGY. We investigated the expression 
of gamma-gamma enolase in normal cells and 
not the abnormal expression in cells that had 
undergone pathologic changes. 

The capability of neoplastic and reactive 
cells to utilize aberrant pathways for metabo- 
lism, growth, and differentiation is well 
known. Indeed, Haimoto and associates! con- 
cluded that “the application of the detection 
of y-enolase for the purposes of diagnostic 
pathology must be used with care,” a com- 
ment with which we agree. However, to infer 
that the expression of a given polypeptide by 
neoplastic cells must necessarily influence the 
interpretation of the histogenesis of normal 
cells seems to us to be invalid. 

The neural crest is believed to give rise, or 
to contribute, to tissues as diverse as muscles, 
connective tissue of vascular channels, inter- 
mediate cell masses along the wolffian and 
miullerian ducts and in the mesonephros, the 
adrenal medulla, and neuropeptide-containing 
cells.” The list of structures that are derived 
from the neural crest in the human body is 
still growing. 

It has been our experience that most anti- 
bodies, whether obtained commercially or 
produced in one’s own laboratory, routinely 
require affinity purification, especially when 
they are used in immunohistochemical stud- 
ies.*’ One cannot rely on the specificity of 
antibody binding to tissue sections unless the 
epitope-bearing molecules have been charac- 
terized by means of other immunoprecipita- 
tion methods, for example, Western blotting. 
Other factors, such as variations in tissue 
preparation and in the methods used for 


immunostaining, can also account for the 
nonspecific reactions to which Drs. Rodrigues 
and Font refer. 

The anti-neuronal-specific enolase antibody 
was used at a protein concentration range of 
80 to 95 ug/ml and the secondary antibody at 
500 to 1,000 ng/ml. The expense of reproduc- 
tion prohibited publication of the illustrations 
in color; however, appropriate negative con- 
trols were included for comparison. 

Many investigators are currently endeavor- 
ing to elucidate the factors that control the 
expression of neuronal-specific enolase by a 
variety of cells; an extensive list of references 
can be found in the Index Medicus. We be- 
lieve that this line of scientific inquiry will be 
served best by original experimental data, 
and not by anecdotal malapropisms such as 
“nonspecific enolase.” We appreciate the in- 
terest of Drs. Rodrigues and Font in our 
study. 

BRENDA J. TRIPATHI, PH.D. 
RAMESH C. TRIPATHI, M.D. 
Chicago, Illinois 
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Retina. Stephen J. Ryan, Editor-in-Chief. Vol. 1. 
Basic Science and Inherited Retinal Disease. 
Edited by Thomas E. Ogden. Tumors. Edited by 
Andrew P. Schachat. 852 pages. Vol. 2. Medical 
Retina. Edited by Andrew P. Schachat, Robert P. 
Murphy, and Arnall Patz. 867 pages. Vol. 3. 
Surgical Retina. Edited by Bert M. Glaser and 
Ronald G. Michels. St. Louis, C. V. Mosby Com- 
pany, 1989. 662 pages, index, illustrated. $295 


Reviewed by R. JOSEPH OLK 
St. Louis, Missouri 


This three-volume textbook is a compilation 
of the most up-to-date ideas of over 150 inter- 
nationally recognized authorities on the diag- 
nosis and management of vitreoretinal disease. 
It has 2,300 pages and 2,725 illustrations. 

Volume 1 covers basic science and inherited 
retinal disease, and tumors, with sections on 
anatomy and physiology, visual psychophys- 
ics, genetics, immunology, microbiology, clini- 
cal evaluation, retinal degenerations and 
dystrophies, therapy, and tumors of the retina, 
retinal pigment epithelium, choroid, vitreous, 
and intraocular lymphoid tumors. 

Volume 2 describes medical retina with an 
emphasis on diseases amenable to laser thera- 
py. There are sections on anatomy and func- 
tion, pathologic responses, treatment princi- 
ples, macular disease, retinal vascular disease, 
inflammatory disease, miscellaneous diseases, 
and optic nerve disorders. 

Volume 3 covers normal retinal attachment, 
surgical principles and techniques of retinal 
reattachment, special adjuncts to treatment, 
complicated forms of retinal detachment, and 
vitreous surgery including additional applica- 
tions. 

As editor-in-chief, Stephen J. Ryan has done 
a formidable task of melding information from 
the basic and clinical sciences into a well- 
organized, definitive, and readable textbook. 
The chapters are well written, beautifully illus- 
trated by Timothy Hengst, and replete with 
high quality clinical photographs. A few of the 
clinical photographs are out of focus or too 
dark (one was upside-down), and I would have 
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liked to have seen more color photomicro- 
graphs in some chapters. Because this text is 
multi-authored the literary style of each chap- 
ter varies widely, but I believe this enhances 
the value of the book by having the opinions, 
expertise, and scholarship of so many world- 
famous experts assembled together. 

A few of the chapters in each volume are 
particularly outstanding: Weleber’s “Retinitis 
Pigmentosa and Allied Disorders” is one of the 
most concise and understandable publications I 
have read on the subject; chapters by Seddon, 
Egan, and Gragoudas on epidemiology and 
prognosis of choroidal melanoma are most in- 
formative. Schachat’s chapters on leukemias 
and lymphomas including vitreous tumors are 
more comprehensive than any I have seen. 
Frank’s “Epidemiologic Mechanisms in Diabet- 
ic Retinopathy” is thorough. Glaser’s chapters 
dealing with pathobiology and surgery for pro- 
liferative vitreoretinopathy demonstrate why 
he is the leading authority on this subject 
today. 

For whom is this text written? It is probably 
not for the medical student or the general 
ophthalmologist treating anterior segment dis- 
ease. This text is definitely recommended for 
all vitreoretinal specialists, visual scientists, 
researchers, residents-in-training, and oph- 
thalmologists who have any interest in vitreo- 
retinal disease. 

In the Foreword, Bradley Straatsma states 
that this text “provides an understanding of 
the sciences fundamental to biomedical prog- 
ress and an appreciation for the pathobiology 
and therapeutic principles that affect the clini- 
cal process, all of which are requisite for sus- 
tained competence in retinal specialty prac- 
tice.” This publication does much more. Dr. 
Ryan and his associate editors Drs. Glaser, 
Michels, Murphy, Ogden, Patz, and Schachat 
have surpassed their stated goal of summariz- 
ing knowledge about the retina, ranging from 
fundamental concepts of molecular biology to 
pathoanatomic features of disease states and 
principles of pharmacologic and surgical thera- 
py.” This state of the art treatise is destined to 
be the “landmark” upon which all present and 
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future generations of vitreoretinal specialists, 
ophthalmologists, and visual scientists will 
rely for ready reference. There has never beena 
more thorough, timely, or authoritative text- 
book written on this subject, and it seems 
unlikely that it will ever be matched. I congrat- 
ulate everyone involved for a superb book. | 
thoroughly enjoyed reading it. 


Ophthalmic Lasers. 3rd ed. By Francis A. 
L’Esperance, Jr. St. Louis, C. V. Mosby, 1989. 
1,046 pages, index, illustrated. $150 (2 volumes) 


Reviewed by STEPHEN R. RUSSELL 
St. Louis, Missouri 


Dr. L’Esperance has addressed the full array 
of ophthalmic laser-tissue interactions and 
adds several chapters by renowned scientists 
and clinicians on laser development and use in 
this third edition. The text is divided into five 
parts. 

The first section reviews the discovery and 
development of lasers of various wavelengths. 
Laser-tissue interactions are divided into six 
classes: photocoagulative, photovaporative 
(CO, laser), photodisruption (neodymium: 
yttrium-aluminum-garnet laser), photoablative 
(excited dimer or excimer), photoradiation 
(hematoporphyrin-laser irradiation combina- 
tions), and phototherapy. The principles and 
mechanisms involved in the generation of laser 
radiation are succinctly summarized. 

The second and third sections cover photoco- 
agulation lasers such as argon, krypton, argon- 
pumped dye, and their applications to specific 
ocular disorders. The technologic development 
of delivery systems and their initial uses are 
well described with fascinating illustrations of 
numerous optical contraptions. Missing, how- 
ever, is a discourse on the fiberoptic endolaser 
delivery system and the current indirect oph- 
thalmoscopic delivery system. Technical details 
of specific applications are well described. 

The fourth section covers the use of the CO, 
laser, the Nd:YAG laser, and the excimer laser, 
in addition to hematoporphyrin laser combina- 
tions. In the final section, Dr. L’Esperance 
discusses some of the technologies on the hori- 


zon of ophthalmology. These include frequen- 
cy doubled neodymium YAG, excimer delivery 
systems, and diode lasers. Additional targeting 
strategies, such as photoradiation using con- 
ventional chromophores or antibody-conju- 
gated chromophores, are also discussed. 

The illustrations are well constructed and 
figures are nicely reproduced with excellent 
contrast. Unfortunately, the index is uneven. It 
provides many entries for minor subjects and 
headings, but does not include all major head- 
ings. Several applications are controversial and 
alternative treatments are not mentioned. The 
use of photocoagulation in retinopathy of pre- 
maturity is detailed without mentioning the 
use of cryopexy or the results of the CRYO-ROP 
study. Although the use of photocoagulation 
for malignant melanoma is recommended, al- 
ternate therapies such as radiation and enucle- 
ation are not discussed, and phosphorus 32 is 
mentioned as a useful discriminator of malig- 
nancy without recognizing ultrasound as a use- 
ful diagnostic tool. The indications for photo- 
coagulation and focal macular edema treatment 
in diabetic retinopathy utilize nonstandard 
classification systems, even though reviews of 
the Diabetic Retinopathy Study and Early 
Treatment Diabetic Retinopathy Study are in- 
cluded. 

Opthalmic Lasers offers a broad view of the 
way lasers are used in ophthalmology. The 
highlights of this edition are the sections on 
laser technology, laser treatment of glaucoma, 
and the Nd:YAG laser. Ophthalmologists 
should understand their tools, and most will be 
fascinated by this book. 


Inherited Retinal Diseases. A Diagnostic Guide. 
By Juan M. Jimenez-Sierra, Thomas E. Ogden, 
and Gretchen B. Van Boemel. St. Louis, C. V. 
Mosby, 1989. 289 pages, index, illustrated. $85 


Reviewed by ALAN E. KIMURA 
Iowa City, lowa 


This is an easy-to-use reference work to help 
the general ophthalmologist in the diagnosis of 
rare, inherited retinal disease. At the outset the 
authors provide some of the tools needed for 
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genetic counseling. Caring for a family with an 
inherited condition involves detective work to 
construct an accurate pedigree. To help in this 
task the authors offer a valuable table of com- 
monly used pedigree symbols for quick refer- 
ence. Their brief review of inheritance patterns 
will help the physician to predict behavior of 
the disease in future generations. 

The text is organized in a way that allows the 
physician to proceed from a familiar starting 
point, the history and physical examination. 
Armed with a few key symptoms and signs 
derived from the patient’s history and ocular 
examination, the physician has taken the first 
step toward solving the clinical puzzle. The 
decision must then be made as to which layer of 
the retina is likely to be involved based upon 
the initial examination (photoreceptor or reti- 
nal pigment epithelium, for example). Based 
upon this first decision, the user of this manual 
then consults the appropriate chapter. The seg- 
regation of the various diseases into tables 
based upon the implicated retinal layer is logi- 
cal and generally well accepted. Flowcharts and 
additional tables then suggest the most likely 
diagnosis within a given group of similar disor- 
ders. If there is a strong clinical suspicion for a 
particular diagnosis, the user can scan the in- 
dex and quickly access that specific section. 

Each disease section is organized in an iden- 
tical fashion for quick review of the key symp- 
toms and findings. The inheritance pattern, age 
of onset, rate of progression, and prognosis are 
then highlighted, followed by a succinct review 
of laboratory studies. The studies include vi- 
sual acuity, visual fields, color vision, dark 
adaptometry, electroretinography, and electro- 
oculography, followed by fluorescein angiogra- 
phy. An abbreviated table of treatment options, 
when available, is noted, together with syno- 
nyms for that disease. 

One of the most exciting aspects of this sec- 
tion of the manual is the use of clinical photo- 
graphs in tandem with labeled diagrams. The 
reader’s attention can be focused on the perti- 
nent pathologic findings in the clinical photo- 
graph without having the details obscured, 
since the arrows and numbers are placed in the 
diagrammatic facsimile of the photograph. In 
this regard, the manual functions as an atlas 
that could prepare the clinician to recognize the 
face of some disease in the crowd and so make a 
diagnosis that would not otherwise be consid- 
ered. Handy appendices describing the various 


electrophysiologic and psychophysical tests 
mentioned are provided. A description of a 
clinically relevant aspect of a particular test is 
given together with a clear, informative dia- 
gram. The text concludes with 384 references 
and 16 suggested reference books. 

One criticism of the book is its reliance on the 
reader to initiate the algorithm leading to diag- 
nosis by identifying correctly the involved reti- 
nal layer. This problem can be bypassed, how- 
ever, by searching the index directly for a 
specific disease. Another criticism is the manu- 
al’s omission of mitochondrial inheritance; and 
I would have liked it if the authors had includ- 
ed some discussion of inherited optic nerve 
diseases. Finally, there is little text provided in 
the manual’s disease section; however, anyone 
wanting more in-depth exposure will be 
pleased with its appendices and careful refer- 
ences. Overall, this is a useful addition to the 
library of the general ophthalmologist. | recom- 
mend it strongly. 
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The Glaucomas. Edited by Robert Ritch, M. Bruce 
Shields, and Theodore Krupin. St. Louis, C. V. 
Mosby, 1989. 1415 pages, index, illustrated. 
$160 (two volumes) 


Reviewed by Don S. MINCKLER 
Los Angeles, California 


This two-volume, 1,400-page compendium is 
a magnificent contribution to any glaucoma 
student’s reference or working library. Among 
the contributors are many experts from a varie- 
ty of disciplines related to the glaucomas. 

The basic science chapters in Part 1 are an 
excellent summary of recent concepts concern- 
ing anatomy, pathology, and physiology relat- 
ed to glaucoma. It was especially rewarding for 
me to find discussions of several deserving 
topics not usually elevated to the level of full 
chapters in major textbooks, for example, 
Chapter 6, The Extracellular Matrix of the Tra- 
becular Meshwork in the Optic Nervehead; 
Chapter 8, Aqueous Humor Formation: Fluid 
Production by a Sodium Pump; Chapter 12, The 
Nervous System and Intraocular Pressure; and 
Chapter 33, Wound Healing in Glaucoma Sur- 
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gery. Other excellent sections that reflect the 
explosion of detailed information in various 
areas include Chapter 10, Uveal Scleral Out- 
flow; Chapter 11, Episcleral Venous Pressure; 
and Chapter 23, Quantitative Measurements of 
the Optic Nervehead. The chapters are organ- 
ized to emphasize the importance of disease 
mechanisms or basic science issues, which un- 
derlie the rationale for clinical decisions. 

The three chapters on visual fields contain an 
excellent review of perimetric principles, nor- 
mal visual field findings, and applications of 
computerized perimetry to glaucomatous visu- 
al field loss. The pharmacology of the major 
groups of glaucoma medications is well covered 
in Part 3. Laser applications to glaucoma are 
presented in Part 4 and the major aspects of 
surgical treatment of glaucoma are covered in 
Part 5. Some chapters in the clinical sections 
include updated information on the genetics of 
developmental disorders, for example, aniridia 
in Chapter 49. Comprehensive discussions of 
glaucoma associated with inflammation and 
trauma, tumors, and epithelial and fibrous in- 
growth are included. Chapter 72, Glaucoma 
and Intraocular Lens Implantation, is particu- 
larly current. 

Color plates are concentrated at the end of 
Volume 1, which is annoying but which is 
probably a practical and economic compromise 
that helps to keep the price of the book within 
reason. 

This thoughtfully organized compendium in- 
cluding up-to-date discussions of many of the 
most important topics in glaucoma is an ex- 
tremely valuable contribution to our current 
reference sources. 


Contact Lens Fitting, A Clinical Text Atlas. By 
Frank J. Weinstock. Philadelphia, J. B. 
Lippincott, 1989. 150 pages, index, illustrated. 
$95 


Reviewed by HAROLD STEIN 
Toronto, Ontario, Canada 


This is both a beginner’s book for neophytes 
in contact lens fitting and a book for intermedi- 
ate contact lens fitters. It encompasses the 
techniques of many who are acknowledged 


experts in specialized areas of contact lens 
practice. 

The book provides easy-to-read tables of im- 
portant contact lens specifications. The number 
of clinical photographs and illustrations is un- 
matched in any contact lens books I have seen 
including those designated as atlases. 

The book does not attempt to be encyclopedic 
and to record every nuance in contact lens 
practice. Its size is practical and suitable for the 
average reader. 

This book should be of real value for resi- 
dents and ophthalmologists because of the sim- 
plicity of the written material and the clear 
headings. Theoretical optics is kept to a mini- 
mum and there are superb diagrams and illus- 
trations on every page. 


Books Received 


Facets of Vision. Edited by D. G. Stavenga and R. 
D. Hardie. New York, Springer-Verlag, 1989. 454 
pages, index, illustrated. $160 


This book contains the papers presented at a 
symposium on the faceted compound eyes of 
insects and crustaceans, which was held in 
Regensburg, Germany, in April 1987. Twenty- 
six biologists from Europe and North America 
contributed. 


Glaucoma. A Colour Manual of Diagnosis and 
Treatment. By Jack J. Kanski and James A. 
McAllister. Stoneham, Butterworths, 1989. 152 
pages, index, illustrated. $75 


A short, simple, and nicely illustrated outline 
of the diagnosis and management of glaucoma. 


Stallard’s Eye Surgery, ed. 7. By M. J. Roper- 
Hall. Stoneham, Butterworths, 1989. 457 pages, 
index, illustrated. $150 


Stallard’s fame as an Olympic runner (he was 
one of the British runners depicted in the film 
“Chariots of Fire” gradually gave way in the 
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third quarter of this century to his fame as an 
ophthalmic surgeon. He personally guided his 
book through five editions. The sixth (1980) 
and this, the seventh edition, were done by 
Roper-Hall. 

The book is thoughtfully assembled, clearly 
illustrated by Tarrant, and generally of high 
quality; but, in an era of subspecialization, it 
insists on covering all branches of ophthalmic 
surgery. For this reason it should appeal to the 
resident looking for high ground from which to 
get an overview of about-to-be conquered terri- 
tory. 
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A Color Atlas of Ptosis: A Practical Guide to 
Evaluation and Management. By Jonathan J. 


Dutton. Singapore, P. G. Publishing, 1989. 156 
pages, index, illustrated. $100 


Contact Lenses: Medical Aspects. By Montague 
Ruben and C. Y. Khoo. Singapore, P. G. Publish- 
ing, 1989. 212 pages, index, illustrated. $164 


Fison’s Retinal Detachment Surgery, ed. 2. By 
Arthur Lim Siew Ming, Ang Beng Chong, and 
Brian W. Fleck. Singapore, P. G. Publishing, 
1989. 125 pages, index, illustrated. 


Primary Angle Closure Glaucoma. By Ronald F. 
Lowe and Arthur Lim Siew Ming. Singapore, 
P. G. Publishing, 1989. 89 pages, index, illus- 
trated. 


The Rights of Patients. The Basic ACLU Guide 
to Patient Rights, ed. 2. By George J. Annas. 
Carbondale, Southern Illinois University Press, 
1989. 312 pages, index. $8.95 


ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Acta Endocrinologica 


Studies on the occurrence of ophthalmopathy 
in Graves’ disease. Marcocci, C., Bartalena, L., 
Bogazzi, F., Panicucci, M., and Pinchera, A. 
(Cattedra di Endocrinologia e Medicina Costit- 
uzionale, Univ. Pisa, Viale del Tirreno, 64, l- 
56018 Tirrenia, Pisa, Italy). Acta Endocrinol. 
120:473, 1989. 


Eye disease was associated with hyperthy- 
roidism in 202 of 221 patients with active 
Graves’ ophthalmopathy (91.4%) and was not 
accompanied by thyroid  hyperfunction 
(euthyroid Graves’ disease) in the remaining 19 
(8.6%). All the latter patients had some mild 
thyroid abnormalities (thyroid autoantibodies, 
negative TRH test, negative T, suppression 
test, goitre). Sex distribution analysis evi- 
denced a higher prevalence in females with a 
female/male ratio of 2.1 which was, however, 
significantly lower (P < 0.05) than that ob- 
served in control (Graves’ disease patients 
without overt ophthalmopathy (female/male 
ratio = 3.4). Patients with euthyroid Graves’ 
disease showed a female/male ratio of 0.7. Age 
distribution revealed a peak prevalence in the 
5th decade of life, identical to that of Graves’ 
disease without ophthalmopathy. A close tem- 
poral relationship between the onset of hyper- 
thyroidism and the onset of ophthalmopathy 
was found, since in about 85% of the patients 
the first ocular manifestations occurred within 
+ 18 months around the onset of hyperthyroid- 
ism. (3 figures, 19 references)—Authors’ ab- 
stract 


Acta Ophthalmologica 


Sodium hyaluronate in the treatment of kerato- 
conjunctivitis sicca. Sand, B. B., Marner, K., 
and Norn, M. S. (Dept. Ophthalmol., Odense 
Univ. Hosp., DK-5000 Odense C., Denmark). 
Acta Ophthalmol. 67:181, 1989. 


The effect of sodium hyaluronate eye drops 
in the treatment of severe keratoconjunctivitis 
sicca was evaluated in a double masked cross- 
over trial, comparing the effect of a 0.1% solu- 
tion, a 0.2% solution and placebo in 20 patients. 
The authors found significantly decreased rose 
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bengal staining and increased break-up time 
following 0.2% treatment compared to placebo. 
No significant difference was found in the 
Schirmer values and the cornea sensitivity. The 
patients significantly preferred sodium hyalu- 
ronate treatment. The authors conclude that 
sodium hyaluronate eye drops seem to be a 
valuable new agent in the management of kera- 
toconjunctivitis sicca. (3 tables, 9 references)— 
Authors’ abstract 


Annals of Neurology 


Catecholamine depletion produces irrepressi- 
ble saccadic eye movements in normal hu- 
mans. Tychsen, L., and Sitaram, N. (Depts. Oph- 
thalmol., Anatomy, and Neurobiol., Washington 
Univ. School of Med., 660 S. Euclid Ave., St. 
Louis, MO 63110). Ann. Neurol. 25:444, 1989. 


To determine the effect of catecholamine de- 
pletion on ocular motor pathways in humans, 
the authors studied the eye movements of three 
normal subjects who received the drug mety- 
rosine (alpha-methylparatyrosine). This drug 
temporarily depleted dopamine and norepi- 
nephrine, as measured by a reduction in the 
metabolite, 3-methoxy-4-hydroxyphenylethyl- 
eneglycol. Saccadic, pursuit, and vestibulo- 
ocular eye movements were recorded using 
infrared oculography with subjects both on 
placebo and on metyrosine. The most consis- 
tent effect observed with metyrosine was an 
increase in the amplitude and frequency of 
saccadic intrusions during fixation and pursuit. 
Two of the three subjects also had shortened 
time constants for the vestibulo-ocular reflex, 
attributable in part to the sedative effect of 
catecholamine depletion. The increase in sac- 
cadic intrusions implies that catecholamines 
modulate the activity of a subpopulation of 
suppressor motor neurons in the human brain- 
stem. (3 figures, 23 references)—Authors’ ab- 
stract 


Amaurosis fugax and ocular infarction in ado- 
lescents and young adults. Tippin, J., Corbett, 
J. J., Kerber, R. E., Schroeder, E., and Thomp- 
son, H. S. (Dept. Neurol., Univ. Ilowa Hosp. and 
Clin., Ilowa City, IA 52242). Ann. Neurol. 26:69, 
1989. 
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Because the cause and natural history of 
amaurosis fugax and ocular infarction are un- 
known in most younger patients, the authors 
reviewed the records of 83 patients who had 
become symptomatic before the age of 45. Ce- 
rebral transient ischemic attacks had occurred 
in nine of these patients but no case of stroke 
was found. A striking feature of these patients 
was that 41% had headache or orbital pain 
accompanying their amaurotic spells and an 
additional 25.3% had severe headaches inde- 
pendent of the visual loss. Results of laboratory 
studies were rarely abnormal and echocardiog- 
raphy disclosed that only one patient had pre- 
viously unknown heart disease. Mitral valve 
prolapse was detected in 6.5%, a figure similar 
to that expected for the general population. Of 
the original 83 patients, 42 were reexamined 
after a mean period of 5.8 years. None of the 
patients in this group had had a stroke, and the 
clinical status at follow-up was not found to 
correlate with the duration of the visual loss 
(amaurosis fugax versus ocular infarction), fre- 
quency (single versus recurrent episodes), sex, 
presence of headache or heart disease, cigarette 
smoking, use of oral contraceptives, or abnor- 
mal findings on echocardiograms or laboratory 
studies. The authors conclude that amaurosis 
fugax and ocular infarction occurring in the 
younger patient are probably associated with a 
more benign clinical course than that seen in 
older persons and that migraine is a likely 
cause for the episodes of visual loss ina majori- 
ty of this group. Because of this, the authors 
believe that a conservative approach to the 
evaluation of such patients seems warranted. 
(3 figures, 5 tables, 31 references)—Authors’ 
abstract 


Archives of Neurology 


Joubert’s syndrome associated with congenital 
ocular fibrosis and histidinemia. Appleton, 
R. E., Chitayat, D., Jan, J. E., Kennedy, R., and 
Hall, J. G. (Div. Neurol., Dept. Pediatr., Univ. 
British Columbia, British Columbia's Children's 
Hosp., 4480 Oak St., Vancouver, British Colum- 
bia, Canada V6H 3V4). Arch. Neurol. 46:579, 
1989. 


The authors describe a 16-month-old girl 
with Joubert’s syndrome, congenital ocular fi- 
brosis, and histidinemia. Abnormal respira- 
tion, ptosis, and minimal eye movements were 


observed in the neonatal period. Intraoperative 
examination of the eyes later demonstrated 
severely restricted eye movements and abnor- 
mal insertions and fibrosis of the extraocular 
muscles. Computed tomography of the head 
revealed absence of the corpus callosum and 
brain stem. Histidine levels were elevated in 
the blood, urine, and cerebrospinal fluid. The 
patient was ataxic and developmentally de- 
layed. To the authors’ knowledge, the associa- 
tion of Joubert’s syndrome with congenital ocu- 
lar fibrosis has not previously been described. 
This report indicates that jerky eye movements 
are not an invariable finding in Joubert’s syn- 
drome. (4 figures, 25 references)—Authors’ ab- 
stract 


Australian and New Zealand 
Journal of Ophthalmology 


Surgical management of oculo-motor nerve pal- 
sy with lateral rectus transplant to the medial 
side of the globe. Taylor, J. N. (82 Collins St., 
Melbourne, 3000, Australia). Aust. N.Z. J. Oph- 
thalmol. 17:27, 1989. 


A woman aged 45 years had a complete right 
oculomotor nerve palsy since infancy. The ac- 
tive lateral rectus muscle was transplanted to 
the medial side of the globe. This prevented 
proptosis, aligned the eye and provided adduc- 
tion in left conjugate gaze. The paper is con- 
vincingly illustrated. (8 figures, 11 refer- 
ences)—Ronald Lowe 


Bulletin of the World Health 
Organization 


Water, trachoma and conjunctivitis. Prost, A., 
and Negrel, A. D. (Div. Environmental Health, 
World Health Organization, 1211 Geneva rt 
Switzerland). Bull. WHO 67:9, 1989. 


The incidence of eye infections in a commu- 
nity is generally accepted as an indicator of the 
adequacy of water supply for their needs. How- 
ever, discrepancies in the published results 
from various studies seem to challenge this 
view. The authors have reanalysed the pub- 
lished data on trachoma in relation to the most 
relevant indicators of water accessibility, using 
prevalence ratios as the single parameter for 
risk assessment. A definite trend emerges from 
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this review: the incidence of infectious con- 
junctivitis is not sensitive to differences in wa- 
ter accessibility; on the other hand, a reduction 
in the risk of trachoma is consistently associat- 
ed with better access to water. This conclusion 
may support the efforts of WHO and other 
multilateral and bilateral agencies to sustain 
the commitment towards the water supply sec- 
tor beyond the International Drinking Water 
Supply and Sanitation Decade. (3 tables, 28 
references)—Authors’ abstract 


Experimental Eye Research 


The effect of epinephrine and benzalkonium 
chloride on cultured corneal endothelial and 
trabecular meshwork cells. Samples, J. R., 
Binder, P. S., and Nayak, S. (Oregon Health Sci. 
Univ., Ophthalmol. Dept., 3181 S.W. Sam Jack- 
son Rd., Portland, OR 97201). Exp. Eye Res. 
49:1, 1989. 


The authors evaluated the effect of dipivefrin 
hydrochloride, epinephrine hydrochloride, 
epinephrine borate and their respective vehi- 
cles with and without the preservative benzal- 
konium chloride, on the in vitro growth charac- 
teristics of human corneal keratocytes, 
endothelial cells and trabecular meshwork. 
Epinephrine hydrochloride and borate at low 
concentrations (0.0002%) significantly inhibit- 
ed growth of both trabecular meshwork and 
corneal endothelial cells. Higher concentra- 
tions (0.02%) of these same drugs induced the 
same effect on the growth of keratocytes in 
vitro. Similar observations were made on the 
effect of dipivefrin hydrochloride on human 
corneal cells in vitro. Benzalkonium chloride 
alone was demonstrated to be responsible for 
the growth inhibitory effects on trabecular 
cells. The susceptibility of trabecular meshwork 
cells in culture to the commonly used ophthal- 
mic preservative benzalkonium chloride is 
demonstrated. (6 figures, 2 tables, 22 refer- 
ences)—Authors’ abstract 


Eye 
Focal congenital anomalies of the retinal pig- 
ment epithelium. Gass, J. D. M. (Bascom Palm- 
er Eye Inst., P.O. Box 016880, Miami, FL 33131). 
Eye 3:1, 1989. 


The terms, “hamartoma,” ‘‘choristoma,”’ 
“phacoma” (mother-spot), and “naevus,” are 


October, 1989 


used to describe benign developmental tu- 
mours or placoid lesions. Stedman’s Medical 
Dictionary defines a hamartoma as: “A focal 
malformation that resembles a neoplasm gross- 
ly and even microscopically, but results from 
faulty development in an organ; it is composed 
of an abnormal mixture of tissue elements, or 
an abnormal proportion of a single element, 
normally present in that site, which develop 
and grow at virtually the same rate as normal 
components, and are not likely to result in 
compression of the adjacent tissue (in contrast 
to neoplastic tissue).’’ A choristoma is defined 
as “ʻa mass formed by maldevelopment of tissue 
of a type not normally found at that site.” 
Phacoma is defined as, “a hamartoma found in 
phacomatosis,”’ a group of hereditary diseases 
characterised by hamartomas of multiple tis- 
sues. A naevus is a, “birthmark; a circum- 
scribed malformation of the skin, especially if 
coloured by hyperpigmentation or increased 
vascularity; it may be predominately epider- 
mal, adnexal, melanocytic, vascular, or meso- 
dermal, or a localised overgrowth of melanin- 
forming cells arising in the skin early in life.” 
Ophthalmologists have adoptedthe term to re- 
fer to developmental melanocytic lesions of the 
uveal tract, but heretofore have not used it to 
describe developmental melanocytic, glial, or 
vascular lesions of the retina. 

The purpose of this report is to summarise 
the author’s observations and concepts con- 
cerning focal lesions that probably are develop- 
mental tumours and placoid lesions composed 
of either entirely or in part retinal pigment 
epithelium. Two of the lesions are tumefactions 
and may properly be termed “hamartomas.” 
Four of the lesions are placoid and might better 
be described as naevi. Two are composed of 
hypertrophied retinal pigment epithelial cells 
engorged with melanin granules, one is pre- 
sumed to be hypertrophied retinal pigment 
epithelial cells filled with a white pigment of 
unknown nature and one is composed of retinal 
pigment epithelial cells containing no pigment. 
Three are widely recognised, three others are 
not. (16 figures, 3 tables, 51 references)— 
Author’s abstract 


Human Genetics 
Preliminary exclusion of an X-linked gene in 
Leber optic atrophy by linkage analysis. 
Chen, J., Cox, l., and Denton, M. J. (Dept. Clin. 
Chem., Div. Pathol., Prince of Wales Hosp., 
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Randwick, NSW 2031, Australia). Hum. Genet. 
82:203, 1989. 


The maternal inheritance in Leber optic atro- 
phy suggests that it may be caused by a cyto- 
plasmic or mitochondrial defect. However, the 
strong male bias and the strict tissue specificity 
can not be readily explained by a single mito- 
chondrial gene defect alone. Wallace suggested 
a hypothesis that the disease could be the result 
of an interaction between an X-linked gene and 
a mitochondrial DNA defect. Linkage relation- 
ships between Leber optic atrophy and 15 X- 
chromosome markers were analyzed in three 
large Tasmanian families. The results of two- 
point linkage analysis showed no close linkage 
between Leber optic atrophy and any of the 15 
markers. The results of multipoint linkage 
analysis suggested the exclusion of the as- 
sumed X-linked gene from almost the whole X 
chromosome in these families. (2 figures, 1 
table, 29 references)—Authors’ abstract 


Journal of the American Medical 
Association 


Academic medicine as a public trust. Schroeder, 
S. A., Zones, J. S., and Showstack, J. A. (Public 
Program, 735 Parnassus Ave., San Francisco, 
CA 94143-0994). JAMA 262:803, 1989. 


Academic medicine is entrusted by society 
with the responsibility to undertake several 
important social missions toward improving 
the health of the public, including education, 
patient care, and research. This trust is given 
implicit authority by generous public funding 
and considerable autonomy. Medical academia 
can take pride in its successes, manifested by a 
premier scientific establishment, the develop- 
ment and use of sophisticated medical technol- 
ogies and drugs, and the recent dramatic de- 
clines in death rates from heart disease and 
stroke. Academic medicine, however, has been 
relatively unresponsive to a number of vexing 
public problems, including skyrocketing ex- 
penditures for medical care, substandard in- 
dexes of population health, uneven quality of 
care, an unfavorable geographic and speciality 
mix of physicians, and widespread disability 
from long-term medical and psychiatric prob- 
lems. Although there are many cogent reasons 
why academic medicine has chosen to define its 
task relatively narrowly (the nature of its fund- 
ing successes, the intractability of the social 


problems, and the attractiveness of the bio- 
medical model), the central issue is how well 
academic medicine is fulfilling its responsibili- 
ties to the public. To the degree that academic 
medicine defines its central mission narrowly, 
it may violate its implicit social contract and 
jeopardize its primary source of financial sup- 
port. Alternatively, in recognition of its public 
responsibilities, academic medicine can choose 
to expand its current activities to be more 
responsive to the health concerns of the general 
population. (3 tables, 107 references)—Au- 
thors’ abstract 


Journal of Pediatrics 


Optic gliomas in children with neurofibromato- 
sis type 1. Listernick, R., Charrow, J., Green- 
wald, M., and Esterly, N. B. (Dept. Pediatr., 
Northwestern Univ. Med. School, Div. General 
and Emergency Pediatr., Children’s Memorial 
Hosp., 2300 Children’s Plaza, Chicago, IL 
60614). J. Pediatr. 114:788, 1989. 


To determine the frequency and natural his- 
tory of tumors of the optic nerves and chiasm 
in patients with neurofibromatosis type 1, the 
authors obtained computed tomographic scans 
of 65 children who had no known visual or 
ocular abnormalities before their initial evalua- 
tion. Optic gliomas were detected in 10 chil- 
dren (15%). The median age of children with 
gliomas was 4.3 years (mean 5.8 years, range 9 
months to 21 years). Three children (30%) had 
isolated, unilateral tumors, three (30%) had 
bilateral tumors, and four (40%) had involve- 
ment of the optic chiasm and of one or both 
nerves. Definite abnormalities of vision were 
found in only two children (20%). Five addit- 
ional children were referred to the clinic after 
evaluation of ophthalmologic complaints led to 
the diagnosis of neurofibromatosis type 1: 
three had unilateral exophthalmos and two had 
plexiform neurofibromas of the eyelid with as- 
sociated glaucoma. Ipsilateral optic gliomas 
were found in all five children; one child also 
had a contralateral tumor. Optic gliomas are 
commonly identified in young children with 
neurofibromatosis type 1 who have no ocular or 
visual abnormalities. Optic nerve gliomas may 
be associated with plexiform neurofibromas of 
the eyelid and glaucoma. (2 tables, 15 
references)—Authors’ abstract 5 
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Effect of sustained pharmacologic vitamin E 
levels on incidence and severity of retinopa- 
thy of prematurity: A controlled clinical trial. 
Johnson, L., Quinn, G. E., Abbasi, S., Otis, C., 
Goldstein, D., Sacks, L., Porat, R., Fong, E., 
Delivoria-Papadopoulos, M., Peckham, G., 
Schaffer, D. B., and Bowen, F. W. (Sec. New- 
born Pediatr., Pennsylvania Hosp., Eighth and 
Spruce Sts., Philadelphia, PA 19107). J. Pediatr. 
114:827, 1989. 


The incidence and severity of retinopathy of 
prematurity as affected by vitamin E prophylax- 
is at pharmacologic serum levels (5 mg/dl) were 
evaluated in a double-masked clinical trial of 
infants with a birth weight = 2000 gm or a 
gestational age = 36 weeks. The infants were 
enrolled by age 5 days and randomly assigned 
to receive parenterally administered, and later 
orally administered, free alpha-tocopherol (vi- 
tamin E) or its placebo. Study medication was 
continued until retinal vascularization was 
complete or active retinopathy of prematurity 
had subsided, except in infants with a diagno- 
sis of severe disease, in whom vitamin E was 
substituted for study medication. Acute reti- 
nopathy of prematurity data were collected on 
755 infants. Logistic regression analysis, with 
control for immaturity, oxygen exposure, and 
other illness risk factors, showed a decrease in 
incidence of retinopathy of prematurity in vita- 
min E-treated infants (p = 0.003, all infants; p 
= 0.035, infants weighing = 1500 gm at birth). 
Among the 424 infants weighing = 1500 gm at 
birth, the age at enrollment influenced treat- 
ment effect (age day 0 to 1, p = 0.006 (n = 288) 
vs age day 2 to 5, p > 0.1 (n = 136). Overall, 
77.6% of infants with retinopathy of prematuri- 
ty had mild disease. Moderate to severe reti- 
nopathy of prematurity was confined to infants 
weighing = 1500 gm at birth (25 given placebo, 
25 given vitamin E), with progression to severe 
disease in nine placebo-treated versus three 
vitamin E-treated infants (p = 0.048). The inci- 
dence of severe retinopathy of prematurity per 
se was not significantly decreased (all birth 
weights, p = 0.086; = 1500 gm birth weight, p = 
0.080); the sample size was too small, however, 
to assess this end point adequately. An in- 
creased incidence of sepsis and late-onset nec- 
rotizing entercolitis was found among vitamin 
E-treated infants weighing = 1500 gm at birth 
who received study medication for = 8 days (p 
= 0.006). Because most retinopathy of prema- 
turity is mild in degree and regresses complete- 
ly, the risk/benefit ratio of pharmacologic pro- 


phylaxis for retinopathy of prematurity is 
unfavorable. Treatment of moderate and severe 
retinopathy of prematurity with vitamin E 
above physiologic serum levels (> 3 mg/dl) 
appears promising and should be further in- 
vestigated. The interpretation of cicatricial out- 
come was confounded by the small number of 
patients involved and by subsequent treatment 
of severe retinopathy of prematurity in 
placebo-treated infants with vitamin E. (5 ta- 
bles, 86 references)—Authors’ abstract 


Journal of the Royal Society of 
Medicine 


Ten years experience of a genetic eye clinic: 
1978-1987. Bundey, S., Crews, S. J. (Regional 
Clin. Gen. Unit, Birmingham Maternity Hosp., 
Edgbaston, Birmingham B15 2TG, England). J. 
R. Soc. Med. 82:406, 1989. 


Over a ten year period of running a joint 
ophthalmological/genetic clinic, 387 index pa- 
tients were advised, and a further 260 in- 
dividuals (relatives of the above) were exam- 
ined and counselled. Determination of the 
precise diagnoses and modes of inheritance in 
the index patients necessitated retinal function 
tests in 267 (69%) and examination of 84 of their 
parents and 23 sisters and daughters. Finally, 
41% of index patients and 39% of their relatives 
were given high risks for transmitting an auto- 
somal dominant or X-linked disorder to their 
children. It is noteworthy that 16% of these 
high-risk index patients and 66% of these high- 
risk relatives had no visual symptoms; ophthal- 
mological expertise was required to assess the 
significance of their minor signs. It was con- 
cluded that an active Register is required for 
contacting relatives outside the nuclear family, 
and for future recall of children currently too 
young for carrier tests or genetic counselling. (1 
figure, 4 tables, 11 references)—Authors’ ab- 
stract 


Nature 


Preferential germline mutation of the paternal 
allele in retinoblastoma. Zhu, X., Dunn, J. M., 
Phillips, R. A., Goddard, A. D., Paton, K. E., 
Becker, A., and Gallie, B. L. (Hosp. for Sick Chil- 
dren Res. Inst., 555 University Ave., Toronto 
M5G 1X8, Canada). Nature 340:312, 1989. 
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The event triggering malignant proliferation 
in 70% of retinoblastoma tumours is loss of 
heterozygosity for chromosome 13q14, where- 
by the normal retinoblastoma gene (RBI) allele 
is lost and an already mutated RBI allele re- 
mains in the tumour. The first allele suffers a 
mutational event—deletion, duplication or 
point mutation (manuscript in preparation)— 
either in the germ line (all bilateral patients) or 
in a somatic retinal cell (most unilateral pa- 
tients). Most bilateral patients have no family 
history of retinoblastoma and are presumed to 
have new germline mutations which arose in 
the egg, sperm or early embryo. The authors 
have determined the parental origin of the 
retained allele in nine retinoblastoma tumours 
from eight unrelated non-familial cases by 
using RBI linked genetic markers. Six tumours 
retained the paternal allele and three retained 
the maternal allele. Of the three unilateral 
tumours, only one retained the paternal RBI 
allele. Thus, there is no evidence that the pater- 
nal RBI allele is preferentially retained in reti- 
noblastoma, as has been suggested to be the 
case in osteosarcoma. By contrast, tumours 
from four of the five bilateral patients retained 
the paternal RBI allele. This suggests either that 
new germline RBI mutations arise more fre- 
quently during spermatogenesis than during 
oogenesis, or that imprinting in the early em- 
bryo affects chromosomal susceptibility to mu- 
tation.—Authors’ abstract 


Ophthalmologica 


Classification of hypertensive fundus changes 
and their order of appearance. Hayreh, S...5: 
(Dept. Ophthalmol., Univ. lowa Hosp. & Clin., 
lowa City, IA 52242). Ophthalmologica 198:247, 
1989. 


The author studied the sequence of appear- 
ance of the various fundus lesions in experi- 
mentally produced renovascular malignant ar- 
terial hypertension in 60 rhesus monkeys. The 
earliest lesion to appear usually was focal intra- 
retinal periarteriolar transudates (FIPTs). Some 
time after that, three lesions: acute focal retinal 
pigment epithelial lesions, macular edema and 
optic disk edema, developed at roughly the 
same time. Cotton-wool spots appeared after 
these lesions. Retinal lipid deposits developed 
relatively late. Retinal arteriolar changes were a 
much later phenomenon. Conspicuous retinal 
hemorrhages were not a common or prominent 
early sign. The various classifications of hyper- 
tensive fundus changes proposed in the litera- 
ture are reviewed and discussed critically, and 
it is concluded that, instead of using the vari- 
ous arbitrary grades advocated in different clas- 
sifications, it is more informative and clinically 
useful to give a descriptive account of the 
individual fundus lesions revealed by ophthal- 
moscopy and fluorescein fundus angiography; 
because different lesions have different degrees 
of significance. (4 figures, 3 tables, 24 
references)—Author’s abstract 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 11-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Second Congress of the International 
Society of Ocular Toxicology 


The Second Congress of the International 
Society of Ocular Toxicology will be held in 
Deidesheim, Federal Republic of Germany, 
May 20-24, 1990. For further information, write 
Professor Otto Hockwin, Department of Exper- 
imental Ophthalmology, University of Bonn, 
Sigmund-Freud-Strasse 25, D-5300 Bonn 1, 
Federal Republic of Germany. 


Bristol University: International Conference 
on Herpetic Eye Disease 


The Bristol University: International Confer- 
ence on Herpetic Eye Disease will be held July 
25-27, 1990. For further information, write 
Conference Secretariat, Medical Connection, 
P.O. Box 643, Bath BA1 5QZ, Great Britain. 


First International Congress on Very Ultra 
Low Dosage 


The First International Congress on Very Ul- 
tra Low Dosage will be held Sept. 20-22, 1990, 
in Bordeaux, France. For further information, 
write VULD Congress, Secretariat, Hematology 
Laboratory, Faculty of Pharmacy, 3, Place de la 
Victoire, 33076 Bordeaux, France. 


The Venezuelan Ophthalmological Society: 
V Venezuelan International Congress, 
XXXVIII National Congress 


The Venezuelan Ophthalmological Society: V 
Venezuelan International Congress, XXXVIII 
National Congress will be held Nov. 26-30, 
1989, in Caraballeda, Venezuela, at the Melia 
Caribe Hotel. For further information, write 
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Rafael Cortez, M.D., M-293 Jet International, 
P.O. Box 020010, Miami, FL 33102. 


University of Toronto: International Update 
on Cornea and External Ocular Diseases 


The University of Toronto: International Up- 
date on Cornea and External Ocular Diseases 
Course will be held Dec. 1 and 2, 1989, at the 
Four Seasons Hotel, in Toronto. For further 
information, write Continuing Education, Fac- 
ulty of Medicine, University of Toronto, Medi- 
cal Sciences Building, Toronto, Ontario, Cana- 
da M5S 1A8; telephone (416) 978-2718. 


SUNY Health Science Center: 40th Annual 
Postgraduate Review Course in 
Ophthalmology 


The SUNY Health Science Center: 40th An- 
nual Postgraduate Review Course in Ophthal- 
mology will be held at the Hotels at Syracuse 
Square in Syracuse, New York, Dec. 1 and 2, 
1989. For further information, write John A. 
Hoepner, M.D., Chairman, Department of 
Ophthalmology, S.U.N.Y. Health Science Cen- 
ter, Syracuse, NY 13210. 


Washington State Academy of 
Ophthalmology: Annual President’s Meeting 


The Washington State Academy of Ophthal- 
mology: Annual President’s Meeting, entitled 
“Cataracts” and “Practice Management,” will 
be held Feb. 8-10, 1990, at the Seattle Sheraton 
Hotel and Towers, Seattle, Washington. For 
further information, write Patti Smith, WSAO, 
2033 Sixth Ave., #900, Seattle, WA 98121. 


Contact Lens Association of 
Ophthalmologists: Annual Meeting 


The Contact Lens Association of Ophthal- 
mologists: Annual Meeting will take place Jan. 
10-13, 1990, at Caesars Palace, Las Vegas. For 
further information, write Meetings Registrar, 
CLAO, 523 Decatur St., Suite One, New Or- 
leans, LA 70130; telephone (504) 581-4000, ext. 
100. 


Wilmer Ophthalmological Institute: Diabetic 
Retinopathy in 1989 


A course sponsored by Wilmer Ophthalmo- 
logical Institute: Diabetic Retinopathy in 1989 
will be held Nov. 17, 1989, at the Johns Hopkins 
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Medical Institutions, Thomas B. Turner Build- 
ing, Baltimore. For further information, write 
Ms. Juliet M. Nutt, Program Coordinator, Of- 
fice of Continuing Education, Turner Building, 
720 Rutland Ave., Baltimore, MD 21205; tele- 
phone (301) 955-2959. 


St. Luke’s Medical Center and Prentice Eye 
Institute, Phoenix: Frontiers in 
Ophthalmology—16th Annual Seminar 


The St. Luke’s Medical Center and Prentice 
Eye Institute, Phoenix: Frontiers in Ophthal- 
mology—1l6th Annual Seminar will be held 
Feb. 15-17, 1990, at the Red Lion’s La Posada 
Resort, Scottsdale, Arizona. For further infor- 
mation, write Christine Campbell, Campbell 
Meeting Management, 1419 E. Divot Dr., 
Tempe, AZ 85283; telephone (602) 820-7027. 


University of Nebraska Department of 
Ophthalmology: Annual Park City 
Multidisciplinary Facial Plastic Surgery 
Conference 


The University of Nebraska Department of 
Ophthalmology: Annual Park City Multidisci- 
plinary Facial Plastic Surgery Conference will 
be held Feb. 10-17, 1990, at the Olympic Hotel, 
Park City, Utah. For further information, write 
Marjorie E. Adey, Coordinator of CME, Uni- 
versity of Nebraska Medical Center, 42nd and 
Dewey Ave., Omaha, NE 68105; telephone 
(402) 559-4152. 


Maryland Institute for Emergency Medical 
Services Systems: Rigid Fixation of the 
Craniofacial Skeleton Seminar 


The Maryland Institute for Emergency Medi- 
cal Services Systems: Rigid Fixation of the 
Craniofacial Skeleton Seminar will be held Dec. 
1 and 2, 1989, in Baltimore. For further infor- 
mation, write Kimberly C. Unitas, Meeting 
Planner, Department of International Develop- 
ment, Maryland Institute for Emergency Medi- 
cal Services Systems, 11 S. Paca St., Suite 303, 
Baltimore, MD 21201; telephone (301) 328-2399. 


University of California San Diego: 
Advances in Glaucoma Therapy Course 


The University of California San Diego: Ad- 
vances in Glaucoma Therapy Course will be 
held Feb. 2 and 3, 1990, at the Sheraton Grande 
Torrey Pines, La Jolla, California. For further 


information, write Michelle Elig, Course Coor- 
dinator, UCSD/Ophthalmology T-014, La Jolla, 
CA 92093; telephone (619) 543-6044. 


The Institute for Continuing Medical 
Education of the New York Eye and Ear 
Infirmary: Cornea and External Disease 
1990—A Preview 


The Institute for Continuing Medical Educa- 
tion of the New York Eye and Ear Infirmary: 
Cornea and External Disease 1990—A Preview 
will be held Dec. 1 and 2, 1989, at the Hotel 
Intercontinental, New York. For further infor- 
mation, write Sylvia Sorrentino, Institute for 
Continuing Medical Education, New York Eye 
and Ear Infirmary, 310 E. 14th St., New York, 
NY 10003; telephone (212) 598-1430. 


Scheie Eye Institute: Pediatric 
Ophthalmology Symposium 


The Scheie Eye Institute: Pediatric Ophthal- 
mology Symposium will be held Jan. 27, 1990. 
For further information, write Ms. Mary 
Martino, 51 N. 39th St., Philadelphia, PA 19104; 
telephone (215) 662-8119. 


Retina Research & Development 
Foundation, Alcon Surgical, and 
Washington University Department of 
Ophthalmology: Midwinter Laser Course 
and Fluorescein Angiography Workshop 


The Research & Development Foundation, 
Alcon Surgical, and Washington University De- 
partment of Ophthalmology: Midwinter Laser 
Course and Fluorescein Angiography Work- 
shop will be held Feb. 8-10, 1990, at the Hyatt 
Regency Hotel/Union Station, St. Louis. For 
further information, write Beth Ann Stein, One 
Barnes Hospital Plaza, Suite 17413, St. Louis, 
MO 63110; telephone (314) 367-1181. 


Wilmer Institute: Current Concepts in 
Ophthalmology Second Annual Baltimore 
Meeting 


The Wilmer Institute: Current Concepts in 
Ophthalmology Second Annual Baltimore 
Meeting will be held Dec. 7-9, 1989. For further 
information, write Juliet M. Nutt, Office of 
Continuing Education, Johns Hopkins Medical 
Institutions, Turner Building, 720 Rutland 
Ave., Baltimore, MD 21205; telephone (301) 
955-2959. 
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Florida Winter Workshop: Eighth Annual 
Meeting 


The Florida Winter Workshop: Eighth Annual 
Meeting will be held at the Diplomat Resort 
Hotel, Hollywood, Florida, Dec. 27-29, 1989. 
For further information, write M. L. Kwitko, 
M.D., Program Chairman, 5591 Cote des 
Neiges Road, Suite 1, Montreal, Quebec, Cana- 
da H3T 1Y8; telephone (514) 735-1133. 


IOLAB Pharmaceuticals: Sixth Annual 
Glaucoma Symposium 


The IOLAB Pharmaceuticals: Sixth Annual 
Glaucoma Symposium will be held Feb. 18-20, 
1990, at the Hyatt Regency, Grand Cayman, 
British West Indies. For more information, 
write David Townsend, Associates in Medical 
Marketing Co., Inc., 9 Pheasant Run Road, 
Newtown, PA 18940; telephone (215) 860-9600. 


University of California San Francisco: 
Pediatric Ophthalmology Update 


The University of California San Francisco: 
Pediatric Ophthalmology Update will be held 
Dec. 14and 15, 1989, at the Hyatt Regency, San 
Francisco. For further information, write Ex- 
tended Programs in Medical Education, Room 
569-U, University of California School of Medi- 
cine, San Francisco, CA 94143; telephone (415) 
476-4251. 


St. Louis Ophthalmological Society: 
1989-1990 Officers 


The St. Louis Ophthalmological Society 1989- 
1990 officers are as follows: Mitchel L. Wolf, 


October, 1989 


president; Stephen R. Waltman, vice president; 
and Allen F. Tess, secretary-treasurer. 


Chicago Ophthalmological Society: 
1989-1990 Officers 


The Chicago Ophthalmological Society 1989- 
1990 officers are as follows: Joel Sugar, presi- 
dent; Karl Scheribel, vice president; Lee 
Jampol, president-elect; and Thomas Deutsch, 
secretary-treasurer. 


EXCEL Foundation: Annual Sabbatical 
Visiting-Professorship 


The EXCEL Foundation: Annual Sabbatical 
Visiting-Professorship seeks applicants before 
Dec. 31, 1989, for its next appointment award 
starting July 1, 1990. The annual grant of 
$100,000 is to be made to an American ophthal- 
mologist whose focus is on improvement of 
delivery systems for eye care in the United 
States or abroad. For more information, write 
EXCEL Foundation, Room 3500, 30 Rockefeller 
Plaza, New York, NY 10112; telephone David 
Paton, M.D. (718) 380-8050. 


Personal 


Walter M. Jay 


Walter M. Jay has been named the John M. 
Krasa Professor of Ophthalmology and chair- 
man of the Department of Ophthalmology, 
Loyola University Stritch School of Medicine, 
Maywood, Illinois. 
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? Two New 
Punctum Plug Kits ........... 


and other Patent Pending 


For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 


PUNCTUM FLOW 
LARGE SIZE #0009 CONTROLLER # 0008 


25% wider diameter than Standard Size Plug for patients with Standard Size Plug with open nose to modulate the flow of 
lax lids and large puncta, featuring Medium Size Plug dome. lacrimal fluid through a punctum and canaliculus. 
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2.8mm Length 2.3mm Length 


Complementing our growing family of 
Eagle Vision-Freeman’ Punctum Plug Kits. 


STANDARD SIZE # 0001 MEDIUM SIZE #0003 SMALL SIZE #0004 


New improved nose design for easier insertion. 


| a 
I? 


1.6mm Length 


Introduction of punctum plug 
held in place by inserter end 
of dilator/inserter instrument, 
using Lid Fixation Forceps. 


EACH KIT CONTAINS: EAGLE VISION-FREEMAN ™ 
2-Punctum Plugs of medical grade | LID FIXATION FORCEPS 


silicone si 3 —available as a separate item 
1- Dilator/inserter combination í n 
] instrument 
7 inserter Physician instructions 


Products #0001, #0003 and #0004 also available in 
MULTI-PACK KITS with 10 Punctum Plugs each. 
For more information or to order: © EAGLE VISION, INC., 1989 


Visit our AAO Booth © gms EAGLE VIS ion 
No. 1626-1628-1630 O 6263 POPLAR AVE., SUITE 650, MEMPHIS, TN 38449 
in New Orleans 6 (800) 222-7584 œ (904) 682-9400 œ FAx (904) 761-5736 





a Visit Us At 
-Booth Tha 
O Meeting 


T SSENT POLL NRA RAI AIR AR A NAAR. AČ 


DEO PRR OR, TS RI RS OE MOORO ee ae 


Pras 


Simpler. Rélis bility & Excellence Since 1071. 
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The ALCON” Ophthalmic 
Slit and V-LANCE”* Knives- 
Because the initial incision 
pressure on. 


We don’t have to tell you how impor- 
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Artist eeacarg of Alcon Slit Knife (left) and 


tant that initial incision is to the rest of 
the surgical procedure. And we don't 
have to mention the pressure you feel 
to make just the exact cut. But with 
the ALCON Ophthalmic Slit and 
V-LANCE knives, the pressure is off. 


Less pressure with the initial incision. 
Every ALCON Ophthalmic Slit and 
Corneal/Scleral V-LANCE knife is 
individually cold-forged from the finest 
surgical steel, resulting in the most 
consistently sharp cutting instruments 
you could have in your hand. In recent 
laboratory tests, the ALCON Ophthal- 
mic Slit Knife required one-half of the 
pressure to make the initial incision 
when compared to the average of 
other brands and the V-LANCE studies 
showed only one-third the pressure 
was needed: 


Less pressure on the ophthalmic surgeon 
With more accuracy and control of 
the cutting instrument, there is less 
possibility of secondary tissue damagı 
in the procedure. This means less 
pressure is on you throughout the 
procedure. 


The ALCON Ophthalmic Slit and 
V-LANCE knives: less pressure on 
the initial incision and less pressure 
on you. 


The ALCON Ophthalmic Knife 


A-OK" 


The Precision Incision™ 


Alcon 


conventional blade (right) entering corneal/ S U R G l C A L 
scleral tissue. Research on bovine tissue* 

showed the Alcon 3.2 blade penetrating the A Division of Alcon Laboratories, Inc. 
tissue at 75.2 grams of pressure while the P.O. Box 6600 


conventional blades required nearly twice 
the pressure, an average of 147.3 grams for 
the initial incision. 


Fort Worth, TX 76115 
817/293-0450 
TO ORDER: 


1-800-TO-ALCON I 
(1-800-862-5266) 0? 
adeno Phacoemulsification slit knife L 
avera z rea üht Alcon Beaver! Myocure CooperVision (2.85) VISIT OUR BOOTH Le 4@ 
òf pe a 3.2mm straight 75.29 140.8g 137.5g 165.0g (#918) AT L S 
p 3.2mm angled 78.3g 1258g N/A N/A THE A.A.O. 
quired to pene- 
trate corneal/ Alcon MSP? 
scleral tissue 3.5mmangled 102.5g 239.29 
under laboratory V-LANCE 
conditions.” Alcon Beaver! SSI 7 
20 ga 37.59 146.7g 70.09 Fis 
“Data on file at Alcon Laboratories, Inc Os xO 
'Registered trademark of Rudolph Beaver, Inc ; 
2MSP is a trademark of Medical Sterile Products, Inc. O ay 
X 
*Data on file at Alcon Laboratories, Inc. Ae” se 
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HAWAII PACIFIC MEDICAL SEMINARS 
2ND ANNUAL OPHTHALMOLOGICAL SEMINAR 


“CONTEMPORARY CATARACT SURGERY 
AND THE USE OF LASERS FOR THE 
GENERAL OPHTHALMOLOGIST’ 


Seminar Director: Stephen M. Drance, OC, MD 


Dates: February 10th — 17th, 1990 
SEMINAR FACULTY 

Dr. David J. Apple Dr. James A. Davison 

Dr. Stephen M. Drance Dr. Gordon R. Douglas 

Dr. Raymond H. Hollands Dr. Richard L. Lindstrom 

Dr. Frances A. L’Esperance Dr. Samuel Masket 

Dr. Robert H. Osher Dr. John R. Shepherd 

Dr. Hugo F. S. Sutton Dr. Clifford M. Terry 

PROGRAM 


THE USE OF LASERS IN OPHTHALMOLOGY 
ASSESSMENT OF THE CATARACT PATIENT 
ASTIGMATISM CONTROL AND NEWER TECHNIQUES 
NEW LENSES AND LENS MATERIALS 
CONVERTING TO PHACOEMULSIFICATION 
COMPLICATIONS AND HOW TO AVOID THEM 


CATARACT SURGERY WITH PRE-EXISTING OCULAR 
ABNORMALITIES 


Open Air Discussions 
1630h-1800h 


Scientific Sessions and 
0730h-1230h 


CME CREDIT HOURS 


38.5 Credit Hours in Category 1 of the Physicians Recogni- 
tion Award of the American Medical Association. 


REGISTRATION INFORMATION 
Physicians Tuition $600.00 U.S.D. 
Allied Health and $250.00 U.S.D. 


Administrative Personnel 


Accompanying Persons $150.00 U.S.D. 


LOCATION 


The Royal Lahaina Resort 
Maui, Hawaii 


FOR FURTHER INFORMATION CONTACT 


Mr. C. F. Williams Dr. S. M. Drance, OC 
HPMS ’90 UBC Dept. Ophthalmology 
1600 Ala Moana #1902 2550 Willow Street 
Honolulu, Hawaii Vancouver, B.C. 

96815 U.S.A. V5Z 3N9 Canada 


Telephone: 1-800-248-4901 Telephone: 604-875-4199 
Facsimile: 808-946-8660 Facsimile: 604-875-4663 


October, 1989 





OREGON 


Immediate opening for general ophthal- 
mologist with multi-specialty group in 
beautiful Pacific Northwest. Position pro- 
vides opportunity to practice truly signifi- 
cant ophthalmic medicine and surgery in 
vigorous, congenial group of eight within 
the Kaiser Permanente program, North- 





west Region. Competitive salary and com- 
prehensive benefits package, including 
generous pension program, sabbatical 
leave and professional liability coverage. 
Forward inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Avenue 
Portland, Oregon 97227 





Announcing the 16th Annual 


FRONTIERS IN 
OPHTHALMOLOGY 


a continuing medical education seminar 
to be held 


| TIERSIN| February 15, 16 and 17, 1990 
atthe famed 
| 1990 - Red Lion’s La Posada Resort 


Scottsdale, Arizona 
Topics and faculty members will include: 
CATARACTS: James M. Gordon, M.D. Washington University, 
St. Louis e CORNEA/CONTACT LENSES: Louis A. Wilson, MD., 
Emory University, Atlanta e ECONOMIC FREEDOM: Bruce S, 
Maller, B.S.M. Financial, Inc., Incline Village, Nevada e 
GLAUCOMA: Thom J. Zimmerman, M.D, Ph.D, University of 
Louisville, Louisville, Kentucky e OPHTHALMIC OCULAR 
PLASTICS: Darrell E. Wolfley, M.D. Louisiana State University, 
New Orleans ¢ RETINA: William R. Freeman, M.D, University 
of California, San Diego Ħ STRESS: Robert A. Eliot, MD, FA.C.C, 
The Institute of Stress Medicine, Denver 





Sponsored by 
St. Luke’s Medical Center, 
and Prentice Eye Institute, Phoenix 


Edward L. Shaw, M.D. Seminar Chairman 
Category | C.M.E. credit will be awarded 


For additional information, contact: 
Christine Campbell, Campbell Meeting Management, 
1419 East Divot Drive, Tempe, Arizona 85283 
(602) 820-7027 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


For more detailed information, see the In- 
structions to Authors published periodically in 
each volume, or write to Editorial Correspon- 
dent, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Avenue, Chicago, IL 60611. 

THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes timely articles and letters dealing 
with original observations in clinical and basic 
ophthalmology. 

Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they 
will be advised of acceptance, rejection, or 
need for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. 


Mechanical Preparation of the Manuscript 

The manuscript should be prepared in the 
style used by THE JOURNAL. Use 8% X 11-inch 
heavy white paper with a 1%2-inch margin on 
all four sides. Paragraphs should be indented 
at least one-half inch. Use black, clearly legible 
type. Use letter-quality, not dot matrix, print- 
ing. Use block, not cursive type. Everything 
must be double-spaced. Do not type anything 
in all capitals. Do not use acronyms or abbrevi- 
ations, except for standard measurements. Do 
not use vertical lines or underlining anywhere 
in the text. In the upper right-hand corner, 
identify each page with a number, first author’s 
name, and an abbreviated title. 

Submit an original and at least one duplicate 
copy of the typescript and illustrations. Xero- 


graphic copies of the typescript are preferred to 
carbon copies. The manuscript should be ar- 
ranged in the following order: (1) title page; (2) 
summary; (3) text; (4) references; (5) legends; 
and (6) tables. Each section should begin on a 
separate sheet. 


Title Page 

The title page is page 1. It should contain the 
title, a brief heading (no more than 60 charac- 
ters and spaces) in the upper right hand corner, 
and each author’s name with the highest aca- 
demic degree. The departmental affiliation of 
each author and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. The name and mailing 
address of the author to whom requests for 
reprints should be directed must be indicated. 


Summary 

Each paper must have a summary synthesiz- 
ing specifically the content of the paper in no 
more than 150 words. The summary must be 
written so that it can be read independently of 
the text. It should include the main clinical or 
research data and findings but exclude specula- 
tion. 


References 

The author is responsible for complete and 
accurate references, including proper capital- 
ization and accent marks used in foreign- 
language publications. References must be 
numbered consecutively, according to their ap- 
pearance in the text. Extensive bibliographic 
reviews are not acceptable. The names of all 
authors must be included; THE JOURNAL does 
not use the term et al. Index Medicus abbrevia- 
tions are used. Personal communications and 
references to studies in progress or not yet 
accepted for publication must be incorporated 
into the text without reference numbers. 


Illustrations 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. They must not be 
mounted. Each illustration should be num- 
bered and cited consecutively in the text. The 
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illustration number, an arrow indicating the 
top, and the author’s name should be included 
on a label on the back. 

Each illustration must have a descriptive leg- 
end. Legends should be typed on manuscript 
pages (separate from the illustrations them- 
selves); the legend or illustration number 
Should never be incorporated into the illustra- 
tion. Legends should be typed in the form used 
by THE JOURNAL. 

Photographs must have a glossy finish and a 
sharp contrast. All labels, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or larger than the intended reproduc- 
tions. Illustration widths in THE JOURNAL are 3 
inches for one column and 6% inches for two 
columns. 

Visual field charts used in THE JOURNAL will 
be supplied to authors without charge upon 
request. Write to the Editorial Correspondent. 


Color 

Authors must contribute $500 per page to the 
cost of color illustrations. Color transparencies, 
professional color prints, and a layout indicat- 
ing the proposed distribution of the illustra- 
tions must be submitted with the Paper. 


Tables 

Tables must be double spaced. Each table 
must be titled and numbered consecutively 
according to its appearance in the text. Vertical 


lines should not be used. Abbreviations must 
be explained in a footnote. 


Proofs 

A copy of the edited typescript is sent to the 
corresponding author. Corrections must be 
clearly indicated in red ink. Each author query 
must be answered. Alterations can be mini- 
mized by careful initial preparation of the man- 
uscript. Edited typescripts must be returned to 
the Manuscript Editor within 48 hours of re- 
ceipt. Illustration and table proofs are mailed 
several weeks after receipt of the edited type- 
script. 


Reprints 

Reprints must be ordered at the time the 
typescript is returned. A reprint order form 
will be sent to the submitting author before 
publication. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 
CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979, 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO 
DEPARTMENT OF OPHTHALMOLOGY 
presents 


INTERNATIONAL SYMPOSIUM ON 
GLAUCOMA 


ADVANCES IN GLAUCOMA THERAPY 


FEBRUARY 2 - 3, 1990 
SHERATON GRANDE TORREY PINES 
LA JOLLA, CALIFORNIA 


GUEST SPEAKERS 
E. M. Van Buskirk, M.D. - Portland 
M. Bruce Shields, M.D. - Durham 
Harry Quigley, M.D. - Baltimore 
Yoshiaki Kitazawa, M.D. - Gifu, Japan 
Joseph Caprioli, M.D. - New Haven 


This publication Is 
available in microform. 






TOPICS COURSE DIRECTORS 

Transcleral Ciliodes- | Robert N. Weinreb, M.D. 

tructive Surgery Mark E. Loane, F.R.A.C.O. 

Antimetabolites and 

Filtering Surgery FOR FURTHER INFORMATION 

Valve Implants Michelle Elig 

New Drugs Course Coordinator 

Monitoring the Effec- | UCSD/Ophthalmology, T-014 
tiveness of Treatment | La Jolla, CA 92093 


k pæn 
“cial. a (619) 543-6044 

cole 3 

so ma eal 


UMI reproduces this publication in microform: mi- 
crofiche and 16 or 35mm microfilm. For information 
about this publication or any of the more than 16,000 
periodicals and 7,000 newspapers we offer, com- 
plete and mail this coupon to UMI, 300 North Zeeb 
Road, Ann Arbor, MI 48106 USA. Or call us toll-free 
for an immediate response: 800-521-0600. From 
Alaska and Michigan call collect 313-761-4700. From 
Canada call toll-free 800-343-5299. 


Please send me information about the titles I’ve listed below: YOU y T00 y CAN TAKE 
on ah eee 


Se a a ADVANTAGE OF LOWER PRICES 
See AE AND MORE RELIABLE SERVICE. 























Company/Institution ——___ 

Add 

eh CALL 21 2-861 -6676 
Phone (c) mmml 


UMI ALFRED P. POLL, ING. 


A Bell & Howell Company 


aaam THE HOUSE OF QUALITY 


313-761-4700 collect from Alaska and Michigan 


800-343-5299 toll-free from Canada EQUIPMENT SINGE 1948 
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OCCLUDERS 
SINGLE 

OR 

DOUBLE END 





NEW 
PRAM OCCLUDER 


R. 0. GULDEN & C0., INC. 


225 CADWALADER AVENUE, ELKINS PARK, PA: 19117 
215 - 884 - 8105 









LIMBAL 
= THE EYE 
1 NORTHWESTERN OHIO 


OPEN SKY 


Positions are available for Board certi- 

PARS PLANA fied, fellowship trained ophthalmologists 
O in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 

ing clinical care in a stimulating environ- 





RARE EARTH ment. Some fellowship positions are also 
INTRAOCULAR MAGNET available. Inquiries should be addressed 
e Atraumatic Removal of Magnetic to: 

Intraocular Foreign Bodies. 
e 24K Gold Plating Carol R. Kollarits, M.D. 
s ashen Medical Director 
e Compatible with Vitrectomy Systems Eye Institute of Northwestern Ohio 
e Clinically tested worldwide . . . 
e Size available 20 ga (0.89 mm) 9555 Airport Highway, Suite 110 
AMERITEK, U.S.A. Toledo, Ohio 43615 


1444 Biscayne Blvd., Suite 220, Miami, FL 33132 
TL. (305) 374-8058 e TX. 264805ABSC 
FX. (305) 372-0779 


LASERTEK ON YOUR SIDE 
IN THE FIGHT FOR SIGHT 





laser 
te 

DIVISION OF LASERMATIC INC. 

10575 Newkirk Street, suite 740, 


Dallas, Texas 75220, Tel: 214-556-2555 
Fax: 214-556 1417, Tollfree: 1-800-992-5501 






THE PROVEN PERFORMERS 






aw NSAID from Alcon™® 
irgical: PROFENAL® ~~ 
uprofen) 1% Sterile 
ophthalmic Solution — 
ght on target in helping 
istain pupillary dilation 
iring cataract surgery. 


3 challenging as cataract surgery 

in sometimes be, why risk less than 
ytisfactory intraoperative mydriasis? 
ət the pupillary stabilizing effect of 
ROFENAL assist you in reducing the 
cidence of creeping miosis in your 
irgery. PROFENAL solution is a sure 
ay to better your chances for being 
7 target with a large pupillary bull's 
ye case after case. 


Ihat it is. 


ROFENAL sterile ophthalmic 

lution from Alcon Surgical is a new 
onsteroidal anti-inflammatory drug 
ISAID), suprofen 1%, for short-term 
ghthalmic use. In double-masked, 
iulticenter clinical studies involving 
ver 400 cataract extractions, 
ROFENAL solution proved to be 
gnificantly more effective than 
lacebo in inhibiting intraoperative 
\iosis. Thus, it is an excellent 
djunct for surgeons who desire to 
linimize the dangers and frustrations 
f pupillary constriction during 
ataract Surgery. 


How it works. 


Prostaglandins, which are released 
during intraocular surgery, are 
believed to exert powerful 
constricting action on the iris 
sphincter causing progressive miosis. 
PROFENAL solution is thought to 
maintain intraoperative mydriasis 

by inhibiting the amount of 
prostaglandins liberated into the 
aqueous humor. 


How it benefits you. 


When used adjunctively with cataract 
surgery-related mydriatic and/or 
cycloplegic regimens, topically 
applied PROFENAL ophthalmic 
solution: 


Pupil treated with 
PROFENAL solution 
maintains a wider 
aperture, facilitates 
removal of lens 
material and eases 
IOL insertion. 





uive yours If 









m Helps to sustain a 
larger intraoperative 

pupil throughout 

the case. 

E Facilitates removal of 

crystalline lens nucleus 

and cortical material. 

m Enhances implantation, positioning 

ea dialing of posterior chamber 

IOLs. 


NSAID cautions, 
contraindications 


The potential exists for cross 
sensitivity to an acetylsalicylic acid 
and other nonsteroidal anti-inflam- 
matory drugs. Therefore, caution 
should be used when treating 
individuals who have previously 
exhibited sensitivities to these drugs. 


With nonsteroidal anti-inflammatory 
drugs, the potential exists for 
increased bleeding time due to 
interference with thrombocyte 
aggregation. There have been 
reports that ocularly applied 
nonsteroidal anti-inflammatory drugs 
may cause increased bleeding 
tendency of ocular tissues In 
conjunction with ocular surgery. 


Clinical studies with acetylcholine 
chloride revealed no interference anc 
there is no pharmacological basis for 


ə larger target! 





ich an interaction. 

owever, with other 

ipical nonsteroidal anti- 
flammatory products, there 

ave been reports that 

setylcholine chloride and carbachol! 
ave been ineffective when used in 
atients treated with these agents. 


ROFENAL solution is 
yntraindicated in epithelial herpes 
mplex keratitis (dendritic keratitis) 
1d in individuals hypersensitive to 
1y component of the medication. 


3 with all other NSAIDs, PROFENAL 
lution should be used with caution 
patients with bleeding tendencies 
id those taking anticoagulants. 


arge center target advantage 


ROFENAL ophthalmic solution 
lows you to consistently center 
rget your surgery through a large 
Jpillary opening. This is an 
jvantage that provides both 
orking ease and peace of mind. 


oesnt it make good sense to add 
ie target-hitting advantages of 
ROFENAL solution to your surgery? 


or a free trial sample of 
ROFENAL solution, see your 
Icon Surgical representative, 
all us, or send in the coupon. 


(er JAE auh Se 2S eee! 41m ARYL ao |e R b ~ 


PROFENAL solution is 
available in a 2.5 mL 
size. It comes packaged 
in a convenient 

plastic DROP-TAINER® 
dispenser for 

easy topical 
administration. 


Alcon 


SURGICAL 


Alcon Surgical, Inc. 
6201 South Freeway 
Fort Worth, TX 76134-2099 
817/293-0450 
ORDER LINE: 
1-800-TO-ALCON 
(1-800-862-5266) 
See adjacent page for product disclosure information 
eee eee ee ee ee ee ee es 
Alcon Surgical 6201 S. Freeway Fort Worth, TX 76134-2099 Attn: Jack Marshall T4- 


Yes, I'd like to be right on target with PROFENAL® 


— Please have an Alcon Surgical representative contact me for 
product trial. 


— Please send additional information. 





Name 


Address 


Phone (i > Best time to'eall aa ane 
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Ophthaimic | The Masters of Ophthalmic 
Plastic Surgery 


Workshop Plastic Surgery 


Profenal® 1% 


Suprofen) 
terile Ophthalmic Solution 


DESCRIPTION: PROFENAL® (suprofen) 1% ophthalmic solution is a topical non 
steroidal anti-inflammatory product for ophthalmic use. Suproten chemically is 
a -methyl-4-(2-thienylcarbonyl) benzeneacetic acid, with an empirical formula of 
C14H1203S1 and a molecular weight of 260.3. The chemical structure of suprofen 1s 


(LAs 
bef Vine 
O H 


PROFENAL Sterile Ophthalmic Solution contains suprofen 1.0% (10 mg/mL). thi 
merosal 0 005% (0 05 mg/mL), caffeine 2% (20 mg/mL), edetate disodium. dibast 
sodium phosphate, monobasic sodium phosphate, sodium chloride, sodium 
hydroxide and/or hydrochloric acid (to adjust pH to 7.4) and purified water. DM-00 
CLINICAL PHARMACOLOGY: Suprofen is one of a series of phenylalkanoic acids 
that have shown analgesic, antipyretic, and anti-inflammatory activity in animal 
inflammatory diseases. Its mechanism of action is believed to be through inhib: 
tion of the cyclo-oxyqenase enzyme that is essential in the biosynthesis ot 
prostaglandins 

Prostaglandins have been shown in many animal models to be mediators of cer 
tain kinds of intraocular inflammation. In studies performed on animal eyes, pros 
taglandins have been shown to produce disruption of the blood-aqueous humor 
barrier, vasodilatation, increased vascular permeability, leukocytosis, and 
increased intraocular pressure. Prostaglandins appear to play a role in the motic 
response producec during ocular surgery by constricting the ws sphincter inde 
pendently of cholinergic mechanisms. In clinical studies, PROFENAL has been 
shown to inhibit the miosis induced during the course of cataract surgery. PRO 
FENAL could possibly interfere with the miotic effect of intraoperatively adminis 
tered acetylcholine chloride 

Results from clinical studies indicate that PROFENAL Ophthalmic Solution has no 
significant effect on intraocular pressure 

There are no data available on the systemic absorption of ocularly applied supro 
fen. The oral dose of suprofen ts 200 mg every four to six hours. If PROFENAL 1% 
Ophthalmic Solution ts applied as two drops (1 mg suprofen) to one eye five times 
on the day prior to surgery and three times on the day of surgery, the total applied 
dose over the two days would be about 25 times less than a single 200 mq 
oral dose 

INDICATIONS AND USAGE: PROFENAL Ophthalmic Solution is indicated for inhi 
bition of intraoperative miosis 

CONTRAINDICATIONS: PROFENAL is contraindicated in epithelial herpes sim 
plex keratitis (dendritic keratitis) and in individuals hypersensitive to any compo 
nent of the medicaton 

WARNINGS: The potential exists for cross sensitivity to acetyisalicylic acid and 
other nonsteroidal antiinflammatory drugs. Therefore, caution should be used 
when treating individuals who have previously exhibited sensitivities to these 
drugs 

With nonsteroidal anti-inflammatory drugs, the potential exists for increased 
bleeding tıme due to interference with thrombocyte aggregation. There have been 
reports that ocularly applled nonsteroidal anti-intlammatory drugs may cause 
increased bleeding tendency of ocular tissues in conjunction with ocular surgery 
PRECAUTIONS: 

General. Use of oral suproten has been associated with a syndrome ot acute tlank 
pain and generally reversible renal insufficiency, which may present as acute uri 
acid nephropathy. This syndrome occurs in approximately 1 ın 3500 patients and 
has been reported with as few as one to two doses of a 200 mg capsule. If PRO 
FENAL 1% Ophthalmic Solution is applied as two drops (1 mg suprofen) to one eye 
five times on the day prior to surgery and three times on the day of surgery, the 
total applied dose over the two days would be about 25 times less than a single 
200 mg oral dose 

Ocular. Patients with histories of herpes simplex keratitis should be monitored 
closely PROFENAL ıs contraindicated in patients with active herpes simplex 
keratitis 

The possibility of increased ocular bleeding during surgery associated with 
nonsteroidal anti-intlammatory drugs should be considered 

Carcinogenesis, Mutagenesis, Impairment of Fertility. In an 18-month study in 
mice, an increased incidence of benign hepatomas occurred in females at a dose 
of 40 mg/kg/day. Male mice, treated at doses of 2, 5, 10 and 40 mg/kg/day, also 
had an increased incidence of hepatomas when compared to control animals. No 
evidence of carcinogenicity was found in long-term studies in doses as high as 40 


mg/kg/day in the rat and mouse. Based on a battery of mutagenicity tests (Ames, 
micronucleus, and dominant lethal), suprofen does not appear to have mutagenic 
potential. Reproductive studies in rats at a dose of up to 40 mg/kg/day revealed no 
impairment of fertility and only slight reductions of fertility at doses of 80 mg/kg 


day. However, testicular atrophy/hypoplasia was observed in a six-month dog 
study (at 80 mg/kg/day) and a 12-month rat study (at 40 mg/kg/day) 


Pregnancy Category C. Reproductive studies have been performed in rabbits at 

Í doses up to 200 mg/kg/day and in rats at doses up to 80 mg/kg/day. In rats, doses 

i LAB E of 40 mg/kg/day and above, and in rabbits, doses of 80 mg/kg/day and above 
resulted in an increased incidence of fetal resorption associated with maternal 


toxicity. There was an increase in stillbirths and a decrease in postnatal survival in 

pregnant rats treated with suprofen at 2.5 mg/kg/day and above. An increased 

incidence of delayed parturition occurred in rats. As there are no adequate and 

. e 4 well-controlled studies in pregnant women, this drug should be used during preg 

The Heed Ophthalmic Foundation provides nancy only if the potential benefit justifies the potential risk to the fetus. Because 
of the known effect of nonsteroidal anti-inflammatory drugs on the fetal cardio 


fellowship support for advanced study or re- vascular system (closure of ductus artenosus), use during late pregnancy should 






















March 2-3, 1990 


CURRICULUM: This course will cover major topics in 
opthalmic plastic surgery and will be informally taught by 
lecture and live surgery. They include: orbital and lacrimal 
surgery; blepharoplasty; ptosis surgery; ectropion and 
entropion correction; cryosurgery; enucleation and socket 
surgery; thyroid eyelid malposition, dermis fat grafting. 


Participants are allowed free access to OR's, teaching 
classrooms and simulcast video. 


COURSE DIRECTORS: Richard Lisman, M.D., 
Rene Rodriquez-Sains, M.D. Murray Meltzer, M.D., Byron Smith, M.D. 


INVITED SURGEONS: Charles R. Leone, Jr., M.D., 
Mark Levine, M.D., Perry Robins, M.D., Richard Tenzel, M.D., 


STAFF SURGEONS: Steven Bosniak, M.D., Albert Hornblass, M.D., 
Richard Lisman, M.D., Murray Meltzer, M.D., Rene Rodriques-Sains, M.D., 
Hampson Sisler, M.D., Byron Smith, M.D., 


LIMITED REGISTRATION CME CATEGORY I ACCREDITATION 


For Information Contact: Francine Leinhardt, Course Coordinator 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, NYC, NY 10021 

(212) 838-9200 ext. 2776 FAX (212) 832-9126 





be avoided 
Nursing Mothers. Suproten is excreted in human milk after a single oral dose 


search in ophthalmology. Applicants must Based on measurements of plasma and milk levels in women taking oral suprofen 


the milk concentration is about 1% of the plasma level. Because systemic absorp 
hon may occur from topical ocular administration, a decision should be considered 


be graduates of medical schools accredited to discontinue nursing while receiving PROFENAL® since the safety of suprofen in 


human neonates has not been established 
L- H | A H ti d Pediatric Use. Satery and effectiveness in children have not been established 
by the American Medica Sssocia ion an Drug Interactions. Clinical studies with acetylcholine chlonde revealed no inter 
ference, and there is no known pharmacological basis for such an interaction 


citizens of the United States. Deadline for However, with other topical nonsteroidal anti-inflammatory products, there have 


been reports that acetylcholine chloride and carbachol have been ineffective when 
used in patients treated with these agents 


submission of applications: November 30 Interaction of PROFENAL with other topical ophthalmic medications has not been 
fully investigated 

g 4 H ADVERSE REACTIONS: Ocular — The most frequent adverse reactions reported 

for a fellowship starting the following aca- are burning and stinging of short duration. Instances of discomfort, itching and 

redness have been reported. Other reactions occurring in less than 0.5% of 


demic year. Please direct all inquiries and patients include allergy, intis, pain, chemosis, photophobia, irritation, and punctate 


epithelial staining 
Systemic - Systemic reactions related to therapy were not reported in the clinical 


requests for application forms to: Studies. It is known that some systemic absorption does occur with ocularly 


applied drugs, and that nonsteroidal anti-inflammatory drugs have been shown to 
increase bleeding time by interference with thrombocyte aggregation. It is rec 
ommended that PROFENAL be used with caution in patients with bleeding tenden 


e cies and those taking anticoagulants 
avi oc x sifu OVERDOSAGE: Overdosage will not ordinarily cause acute problems. If accidently 


ingested, drink fluids to dilute 
H Sec t SAGE AND ADMINISTRATION: On the day ot surgery, instill two drops into the 
xec ive re ary conjunctival sac at three, two and one hour prior to surgery Two drops may be 


instilled into the conjunctival sac every four hours, while awake, the day preceding 


surgery 
THE HEED OPHTHALMIC HOW SUPPLIED: Sterile ophthalmic solution, 2.5 mL in plastic DROP-TAINER® 


dispensers 


2.5 mL NDC 0065-0348-25 
A j | N STORAGE: Store at room temperature 
U.S. Patent Nos. 4,035,376, 4,559,343 


303 East Chicago Avenue 
Chicago, Illinois 60611 Alcon 


SURGICAL 


ALCON LABORATORIES, INC. 
Fort Worth, Texas 76134 USA 
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The Combined Meeting of the 
Egyptian Society of Ophthalmology 
and the 
Saudi Ophthalmological Society 
in collaboration with 
The Pan Arab Council of Ophthalmology 
14-18 February 1990 
Cairo, Egypt 


In the land of the wonders, known as the Bride of the Nile, an 
informative scientific meeting led by distinguished ophthalmol- 
ogists from Europe, The United States and the Middle East, will 
feature courses, didactic lectures and workshops in ophthal- 
mology with special emphasis on recent advances in patients 
management and refractive surgery. 


For further information and registration, write to: 


Professor M. H. Ibrahim 
10 Suiz Canal Street 
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ATTENTION! 


BEIJING IOL, 1990 
will now be held in 
DELHI, INDIA 


For further information contact 


Prof. S. R. K. Malik 
M. M. R. Eye Institute 
B-15, Swasthya Vihar 
Vikas Marg, Delhi-110 092 
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INDIA 


Al Mohandiseen 
P.O. Box 300, Imbaba, Guiza 
EGYPT 


FAX No: (202) 3480944 Telex No: 22041 AKEF UN 


Phone: 
2242267/2248667/343838/350075 
Fax: 91-11-301-1252 
Telex: 031-62761 


Social Programme will include optional tours to: 


3. Red Sea (Horgada) 
4. Islamic Museums 


1. Luxor and Aswan 
2. Pyramids Museums 
5. Sinai 





FIESTA AMERICANA PLAZA CANCUN & VILLAS 
CANCUN, MEXICO 


COURSE DIRECTOR: RUDOLPH M. FRANKLIN, M.D. 


Hurricane Gilbert caused so much damage last year to Cancun that we 
postponed our 4th Update. Cancun has now been completely rebuilt, and the 
hotels and meeting facilities are sparkling. Join us for an update on diabetic 
retinopathy and macular degeneration, their laser and surgical treatments; 





EN 


LSU EYE CENTER endophthalmitis, its diagnosis and treatment; refractive surgery, corneal 
OPHTHALMOLOGY | curvature and excimer laser approaches to correction; cataract, surgical 
techniques and new designs; oculoplastics, ptosis correction and blepharo- 

UPDATE plasty; collagen shields, EGF, new drugs and dry eye treatment. 


January 14-19, 1990 


LSU EYE CENTER FACULTY: 
Herbert E. Kaufman, MD Marguerite B. McDonald, MD 
Rudolph M. Franklin, MD Gholam Peyman, MD 
Stephen D. Klyce, PhD Darrell E. Wolfley, MD 


CME credits will be awarded. 


For further information on registration and housing, please clip and mail to: Emily 
D. Varnell, LSU Eye Center, 2020 Gravier Street, Suite B, New Orleans, LA 70112 
USA. Phone: (504) 568-6700 extension 336. 


Please send me information concerning the 1990 LSU Eye Center Ophthalmology 
Update. 
NAME: 


ADDRESS: 


CITY STATE ZIP CODE COUNTRY 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


» Diagnostics 


Nikon, Inc. 

623 Stewart Ave. 
Garden City, NY 11530 
Tel: (516) 222-0200 


as 
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Nine new optional charts for use with the NP-3 
chart projector are available from Nikon. The addi- 
tional charts are designed for use in both routine and 
specialized examinations. Nikon NP-3 chart projec- 
tors come with 20 standard charts, including acuity 
letters, letter E charts, children’s charts, astigmatism 
charts, and a red/green chart with circles, among 
others. In addition to the standard charts, a user can 
use up to four optional charts at a time with the 
NP-3. Switching among the charts is fast and simple, 
and wireless remote control provides exceptional 
ease of operation. A unique masking system high- 
lights vertical and horizontal lines, as well as individ- 
ual charts. Adjustable projection distance and varia- 
ble focus are standard. 





Topcon Instrument Corp. 
65 W. Century Rd. 
Paramus, NJ 07652 

Tel: (201) 261-9450 





Topcon’s new CL-2000 lensmeter offers the speed, 
accuracy, and efficiency of automated lens measure- 
ment. Its compact, contemporary design fits into any 
office setting. Operators can quickly and easily ob- 
tain accurate measurements of all types of lenses 
including hard or soft contacts, progressives, single 
vision, and multifocal. A high-resolution monitor 
displays the familiar target image and all measure- 
ments. Data are printed out, thus eliminating tran- 
scription errors. An automatic system shut-off saves 
energy and extends service life. 
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All-around 


sharpness. 


The semi-circular design of the Beaver ee he /, 
16900 blade offers ophthalmologists a 180- _ | TE aa 
degree cutting ti whichi is pel feet. for 

oller incisions. 
















every op 
Evaluate a free blade samp r s 
To receive a free sample of the 6900, or any 
blade in our mini-blade line, fill out the reply 
card (if attached to this ad) or write to: 












Beaver Samples 
Becton Dickinson AcuteCare 
; Attn: Beaver Surgical Products—Box 025 
d . 
/ 6900semi-circular One Becton Drive 


Keeani Franklin Lakes, NJ 07417-1881 





Great Hands Deserve a Great Blade ™ 


©1989 Becton Dickinson AcuteCare. 
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Becton Dickinson AcuteCare 
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Mentor O & O, Inc. 
300 Longwater Dr. 
Norwell, MA 02061 
Tel: (617) 871-6950 

Mentor has a new test system that uses high speed, 
liquid crystal shutter glasses to provide a more pre- 
cise way of measuring stereopsis, suppression, asso- 
ciated phoria and fixation disparity at distance. The 
new binocular test system is designed as an accesso- 
ry for use with the B-VAT II and B-VAT II-SG Video 
Acuity Testers. 


» Intraocular Lenses 


IOLAB 

500 IOLAB Drive 
Claremont, CA 91711 
Tel: (800) 423-1871 





The IOLAB one-piece posterior chamber intraocu- 
lar lens, Model P30RG, has been declared safe and 
effective by the Food & Drug Administration. Be- 
cause of its flexibility, the P30RG is a popular one- 
piece lens with surgeons seeking positive centration 
and ease of insertion. 


> Surgical Instruments 


Rhein Medical 

2701 Rocky Point Rd. 
Suite 184 

Tampa, FL 33607 

Tel: (800) 637-4346 





A line of titanium cataract diamond knives in a 


retractable handle and micrometer adjustment han- 
dle are available from Rhein. The knives are made of 
high-grade titanium, which will not rust. The gem- 
quality diamond blades are available with or without 
footplates in 45-degree, tri-facet, 3-, and 1.5-mm 
lance configurations. The diamond knife handles are 
unconditionally guaranteed for life against defects in 
material or craftsmanship. 


afea Wes 
kn 





The Utrata Capsulorhexis Forceps, made in titani- 
um, was developed with Peter J. Utrata, M.D. The 
tips are designed to fit into a 3-mm incision. The 
instrument has 11.5-mm angled tips, which allow a 
secure grasp of the capsular flap for a controlled 
circular tear. The forceps are guaranteed for life and 
will not rust. 


> Diagnostic Lenses 


Volk Optical 

7893 Enterprise Drive 
Mentor, OH 44060 
Tel: (216) 942-6161 


Volk Optical has introduced the Volk 78D lens for 
biomicroscopic indirect ophthalmoscopy (BIO) and 
the Volk 78D Lid Lens Adapter attachment. The Volk 
Double Aspheric 78D 31-mm lens is designed for 
optimum magnification, field of view, and working 
distance. The Volk 78D lens is available in both clear 
and Volk yellow retina protector glass. The patent 
pending Volk Lid Lens Adapter easily attaches to the 
Volk 78D lens. It helps minimize eyelid movement, 
and keeps the lens stable and exactly distanced from 
the patient’s eye. No topical anesthetic is needed. The 
Lid Lens Adapter unit comfortably rests on the pa- 
tient’s eyelid. 
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WHU IS NIDEK? 





Does an ophthalmic laser have to intimidate 
the patient by its bulk? Or the physician by 
its complexity? 

Nidek doesn't think so. 

So we've been building a big business 
in small lasers for 18 years. Lasers for every 
need: Nd:YAG, argon, krypton, and dye. 
Even the world’s first diode laser powerful 
enough to be really effective. 

Each compact unit is developed at 
our U.S. facility to provide space-savings 
and patient confidence while maintaining 
unsurpassed performance, reliability 
and operating ease. 


A BIG COMPANY DO 
SMALL MIRACLE 











By combining Japanese electronics 
and optics with the finest U.S. laser compo- 
nents you get the best of both worlds. 

Because reliability is so crucial, we 
employ every technique to extend system 
life. The exclusive low-duty-cycle design of 
our argon-based lasers, for instance, Is a 
real tube-saver. To date, there have been 
no reported tube failures from the field. 

Careful efforts to combine perfor- 
mance with practicality have made Nidek 
the world’s second largest ophthalmic 
laser company. We employ 800 people 
and have $128 million in annual sales. 
VISIT OUR BOOTH (#1564) AT THE A.A.O. 


And we're growing fast. 

For more laser information, write: 
Nidek, Inc., 2460 Embarcadero Way, 
Palo Alto, CA 94303. Or simply call: 
(800) 223-9044. 

Because Nidek knows it's the little 
things that pay off big. 








NIDEK 
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» Safety Devices 


Optical Shields Ltd. 
1390 Willow Rd. 
Menlo Park, CA 94025 
Tel: (415) 323-8191 


Optical Shields Ltd. announced development of an 
optical protection lens that prevents flash blindness, 
one of the leading causes of ocular injuries in indus- 
trial and military settings. The protective lens instan- 
taneously changes from clear to opaque when ex- 
posed to high-intensity flashes. Optical Shields is 
currently manufacturing high speed shutter lenses 
and is seeking to market them and create other 
products through strategic partnerships, original 
equipment manufacturer agreements, and contracts 
with businesses and government agencies. 


> Dry-Eye Products 


Eagle Vision, Inc. 
6263 Poplar Ave. 
Suite 650 

Memphis, TN 38119 
Tel: (800) 222-7584 





Eagle Vision, Inc., has a new addition to its line of 
temporary intracanalicular collagen implants, a dry 
eye diagnostic product, and the collagen implant 
forceps, which can be used with any size implants. 
The new 0.4-mm diameter collagen implant is wider 
than the 0.2- and 0.3-mm diameter implants current- 
ly available. The sterile collagen implants slow the 
excretion of tears into the nasal passages. The im- 
plant procedure is a test that can be used in the 
diagnosis of a number of ocular disorders, including 


contact lens wearing problems, dry eyes, and secon- 
dary abnormalities such as conjunctivitis, corneal 
ulcer, pterygium, blepharitis, keratitis, red eyelid 
margins, recurrent corneal erosion, filamentary ker- 
atitis, and other noninfectious eye diseases. The 
collagen implants also may be used temporarily to 
enhance the effect of ocular medications. Occlusion 
of the lacrimal drainage system reduces the loss of 
topical medications into the outflow pathway, thus 
increasing the amount of medication available to 
ocular tissue. 


> Computer Equipment 


Cox Sterile Products, Inc. 
3110 Webb Ave. 

Suite 100 

Dallas, TX 75205 

Tel: (800) 247-6493 





The optional recorder-printer for the Cox Rapid 
Heat Transfer Sterilizer provides, on 3 1/4-inch-wide 
roll paper, a printout of the date, time, and steriliza- 
tion chamber temperature for each minute of the 
sterilizer’s three cycles: (six, eight, and 12 minutes). 
This answers the need to verify that instruments 
have been subjected to sterilization as is now re- 
quired for Medicare treatment and by certain state 
legislatures. The recorder-printer, which operates off 
110V current, is plugged into an existing port on the 
back of the sterilizer, thus making installation ex- 
tremely simple. It features an integrated dot-matrix 
printer and measures approximately 8 inches square 
by 4 inches high. The separate power pack measures 
5 1/2 inches deep by 4 1/2 inches wide by 3 3/4 inches 
high. 
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In ophthalmic surgery 





READY TO USE 





From pre-op 
through post-op 
We've studied ophthalmic sur- 
gery from the time the patient 
eel the through post-op 
care. The result is not only the 
most extensive ready-to-use 
product line, but more impor- 
tantly, a line that simplifies each 
papse of ophthalmic surgery 

y extending all the benefits of 
ready-to-use to all involved in 
the surgical procedure. 


,.. No matter what your 
surgical specialty 


We've evolved alongside modern 
yphthalmic surgery and so has 
ur line of ready-to-use products. 


WORLD HEADQUARTERS 
VISITEC Company 

7575 Commerce Court 
Sarasota, FL 34243 

(800) 237-2174 

(813) 351-9883 

FAX: (813) 359-2015 

TELEX: 5106000179 


® 








SEM of competitive retrobulbar needle 
(Original magnification 80x) 


Today, whether the surgeon's 
specialty is cataract, lacrimal, or 
retinal, VISITEC has a range of 
products that spans the spectrum 
of the surgeon's ready-to-use 
product needs. 


.-.We bring you 
the broadest and deepest 
ready-to-use produc line 


We recognize creativity as the 
driving force behind the evolu- 
tion of technique. 


SEM of VISITEC retrobulbar needle #1638 
(Original magnification 80x) 





Working in conjunction with 
that creativity has led us to main- 
tain leadership in the develop- 
ment and introduction of new 
ready-to-use products for oph- 
thalmic surgery. 


One glance at our catalog will 
show that no company offers a 
broader range or more depth of 
selection than VISITEC. 


NISI 






FROM START TO FINISH 


The superior finish quality of VISITEC products is evident 


With greater dedication 
to product quality 


and customer service 


Unlike many others, we person- 
ally manufacture, inspect, and 
package every product that 
carries our name. The reason is 
simple - at VISITEC we stand 
behind the quality of our produci 
100%. 


Likewise, our dedication to 
customer service begins with our 
sales and service representatives. 
Every one of them, on the phone 
or in the field, is professionally 
trained to provide prompt, 
courteous service, technical 
support and information to your 
entire team. 


Product quality and customer 
service - we won't shift those 
responsibilities to anyone else, 


Experience for yourself the 
superior quality only VISITEC 
ready-to-use products can offer. 
To place an order, or for a catalo 
call toll-free: (800) 237-2174. 





AMIALITY FOR AL! T E WORLD TA CEE 





® Registered trademark of VISITEC Company. © Copyright 1989 VISITEC Company. All rights reserved. 
Visit us at booth #1524 at the AAO convention. 
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» Pharmaceuticals » Ophthalmic Solutions 
IOLAB Pharmaceuticals Allergan Pharmaceuticals 
500 IOLAB Dr. 2525 Dupont Dr. 

Claremont, CA 91711 Irvine, CA 92715 

Tel: (714) 624-2020 Tel: (714) 955-6209 





Celluvisc (carboxymethylcellulose sodium) 1% Lu- 
bricant Ophthalmic Solution is a preservative-free 
ocular lubricant. The formulation contains electro- 


lytes to help maintain the integrity of the cellular 
surface and promote a healthy environment for cor- 


Inflamase Forte 1% is now available in a larger, neal and conjunctival tissue. Because it is anionic, 
15-ml size. The new 15-ml size answers the many Celluvisc is similar to naturally-occurring mucin, 
requests received fora larger size of a potent cortico- which promotes adherence of the tear film to the 


steroid solution. ocular surface. 


i ~ STREAMUNE OFFICE TRAFFIC AND COMMUNICATIONS 


PLUG INTO 
EFFICIENCY 


Increase your efficiency and y's 
profitability. Streamline your 
interoffice communications, 
increase patient flow, and 
patient satisfaction. 
Diversatronics’ new 
CS2000 interoffice commu- 
nications system does this 
better than any other system on 
a market today. And there is no need to install wiring. All you do 
is just plug it into any convenient outlet. The CS2000 can be 
customized for all practice needs. 
Review the CS2000 features below, then call our toll free 
number for the details in our full color brochure. 


diversatronics ix 
1-800-345-1244 


In PA call 1-215-356-3995 


_ MULTIPLE FUNCTION KEYPAD 

pew BUZZ: ASSIGNMENT BUTTONS: 

-FUNCTION (FUNC): Used to buzz each room indi- iy oct ‘eb 
Used to initially enter programs into microprocessor vidually or all rooms at once. 


5 © Stacking (who's next) up to * Two people per light. INDIVIDUAL ROOM INDICATOR LED’s: 
- 32 different groups with pri- © Simultaneous signaling COUNTDOWN TIMER: e No bulbs to replace, ever! ® No need to erase one me 


fe rity override from any room. * And more From 1-99 minutes e High message capacity. before sending another. 


py ASSISTANCE: seanvenenreiee: Se eee 
_ Used to call for assistancein | = EOE VE 
| i e situations (signals to 


a all rooms. ) 


i room n from any other room. 


__ INTERCOM (INTER): 
For optional hands-free 
_ intercom. 


0 WRN JUST PLUG IT IN. diversatronics 
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AJO CLASSIFIED 
ADVERTISING 


RATES: Non-display advertisements—$30.00 per 
issue. Display advertisements—$95.00 per inch, per 
issue. Classified advertising is non-commissionable. 
Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or 
less. Count each word, series of numbers, abbreviation, 
or set of initials as one word. Blind box numbers are 
assigned for response at no additional charge (Box xxx 
AJO is not included in the 40 word limit). Blind box re- 
sponses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled bor- 


der around the copy. Copy with more than 40 words will 
be considered a display ad. Each inch contains a maxi- 
mum of 70 words. 


FORMAT: Copy should be double-spaced typed. Send 
copy and payment to: 
American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 
DEADLINE: Classified ads must be received by the 25th 


of the month, two months before the month in which the 
ad is to appear. 


RESPONSES TO BLIND BOX ADS: Address responses 
to Box _________ AJO, address above. 





POSITIONS AVAILABLE 
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RETINAL/VITREOUS OR 
PEDIATRIC/STRABISMUS 


Two BC ophthalmologists with strong academic backgrounds seek fel- 
lowship trained ophthalmologist to establish second subspecialty de- 
partment. Ultra modern eye institute. 8,500-square-foot office with 


twelve refracting lanes. Adjoins medical center. Some general oph- 
thalmology while building subspecialty practice. Arrangements are 
flexible, full or part-time, salary and production incentive. For special 
needs such as family, exemption from routine after hours call consid- 
ered. Partnership available. Stable, diverse economy in beautiful met- 
ropolitan midwest city. Send photo and C.V. to Box 028 AJO. 





ASSOCIATE WANTED: For general ophthalmology practice in Rhode Island. If 
interested contact Edward P. Andersen, M.D., 283 Pond St., Woonsocket, RI 
02895-3293. Tel. (401) 769-6323. 


OPHTHALMOLOGISTS — DENVER 
Corneal/Glaucoma Subspecialists 


Positions available for general ophthalmologists with corneal or glau- 
coma subspecialties. The Kaiser-Permanente Medical Care Program, 
located at the foot of the Rocky Mountains in Denver is a 250 multispe- 
cialty physician group with nine general ophthalmologists serving over 
200,000 patients in the Denver Area. Generous benefits including pro- 
fessional liability insurance. 
For additional information, please contact: 

V. A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 


PEDIATRIC OR GENERAL OPHTHALMOLOGIST 


RETINAL VITREOUS SURGEON: Busy retina practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with the lat- East Coast: Enchanting New England coastline community. Dynamic 


est facilities and approaches with academic affiliation. Send resume in con- caring practice seeks Pediatric Ophthalmologist, or General Ophthal- 
fidence to Box 080 AJO. mologist with strong interest in children, to assume established pediat- 


ric ophthalmology position. Further interest in ophthalmic plastics also 
} desirable. Contact Katie Murphy (508) 746-8600, 177 Sandwich 
OPHTHALMOLOGIST: With pediatric subspecialty to join growing practice in Street, Plymouth, MA 02360. 
S.W. Florida coastal city. Association leading to partnership. Reply to: 
15 Crossroads, Box 321, Sarasota, FL 34239. 





GENERAL OPHTHALMOLOGIST: For group practice in the Miami area. Special- 
WEST TEXAS ty training desired but not mandatory. Employment leading to partnership. 


need. i 454-8600. 
Competent, energetic ophthalmologist needed to associate with —!, er en ae ee 


busy general ophthalmologist. State-of-the-art practice with Medi- ; : i 
care approved ASC unopposed drawing area. 250K guarantee over VITREORETINAL SURGEON: Busy retina practice in a large midwest city de- 


first 2 years plus productivity bonus. High surgery volume with un- sires an associate leading to partnership. Excellent facilities and financial 
limited growth potential leading to partnership. Please send C.V. and opportunity. Completion of a retina fellowship required. Send C.V. to Box 
references to Box 102 AJO. 119 AJO. 


GLAUCOMA SPECIALIST 


OPHTHALMOLOGIST 

Navajo Nation Health Foundation in Ganado, Arizona is seeking a medi- 
cal ophthalmologist part-time minimum per month or full-time to con- 
tinue and build the first non-federal practice on the reservation. Join 
staff of nine primary-care physicians providing services to Native 
Americans in the high desert country of the Colorado Plateau. Send 
curriculum vitae to: Cathy P. Carpenter, M.D., Medical Director, Sage 
Memorial Hospital, P.O. Box #457, Ganado, AZ 86505. 


OPHTHALMOLOGIST 


Unique opportunity to establish private practice in a progressive rural 
medical community in the upper midwest. Designated Hospital Region- 
al Referral Center with "state-of-the-art diagnostic and treatment 
equipment, and support staff available. Excellent educational and rec- 


SN ee) aaa adnal eee ae ee A ~ nA à 





Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist 
to assume an established glaucoma practice with affiliated residency 


program. Starting salary commensurate with experience, productivity 

bonus, generous fringe benefits. Send C.V. to: Richard Hesse, M.D., 
Chairman, Department of Ophthalmology 

Ochsner Clinic, 1514 Jefferson Highway, New Orleans, LA 70121. 





RETINAL VITREOUS SURGEON: Busy retina practice in a large southwest met- 
ropolitan location desires another associate. Excellent opportunity with the 
most current facilities and approaches. Resumes strictly confidential. Re- 
spond Box 118 AJO. 


ANN ARBOR, MI: Busy three-man ophthalmology group with excellent clinical 
and surgical practice seeks fourth associate to do cornea and general oph- 
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Ophthalmologist 


100 physician multi-specialty group located in the 
Fox Valley of northeastern Wisconsin is actively 
seeking a BE/BC ophthalmologist to join a 2- 
member department. We offer first year salary, 
second year salary plus incentive, leading to 
shareholder status after two years; comprehensive 
benefit package. Clinic is located next to hospital 
with day surgery facilities and lasers. 


An area of 300,000, the Fox Valley is a vital and 
growing region encompassing Appleton, Neenah 
and Oshkosh. The individual communities offer a 


wonderful family environment with excellent 








For information write or call: 


La Salle Glinice 


Roger A. Rathert, M.D. 

La Salle Clinic of Wisconsin 

(formerly Nicolet and Medical Arts clinics) 
411 Lincoln Street Neenah, WI 54956 
414-727-4206 (days) 





A FT probationary assistant professorship, tenured associate or ten- 
ured professorship in ophthalmology is open Jan. 1, 1990 at the Uni- 
versity of Minnesota. Upon a decision by the dept. head and the dean, if 
selected candidate meets criteria for and is appointed as associate or 
full professor, position may be awarded the Lyon chair in ophthalmolo- 
gy. Position includes patient care and surgical responsibilities in pedi- 
atric ophthalmology; didactic and clinical teaching from fellowship to 
paraprofessional level; and basic and clinical research, especially in- 
volving multi-center clinical studies. 


Probationary assistant professor: MD required. Demonstrated involve- 
ment in quality research accepted or published in peer-reviewed jour- 
nals. Competence in communication and in the teaching of students. 
Tenured associate professor: MD required. Professional distinction in 
research and writing and demonstrated effectiveness in teaching and 
advising. Tenured professor: MD required plus national reputation in 
research and evidence of leadership in candidate's professional field. 


Minimum academic preparation and experience: Completion of oph- 
thalmology residency plus a one-year pediatric ophthalmology fellow- 
ship. Ophthalmology board certified (eligible at assistant level). Dem- 
onstrated research capability with interest in multi-center clinical 
studies. One to five years experience in treatment and surgery of pedi- 
atric ophthalmology. 


Last day for receipt of applications: November 30, 1989. 

Send resumes to: C. Gail Summers, MD, Chairman, Search Commit- 
tee, Dept. of Ophthalmology, 516 Delaware St. SE, Mpls, MN 55455. 
The University of Minnesota is an equal opportunity educator and em- 
ployer and specifically invites and encourages applications from wom- 
en and minorities. 



























ACADEMIC 
OPHTHALMOLOGIST 


Southern Illinois University School of Medicine in 
Springfield, Illinois, has an academic ophthalmolo- 
gy position open at the assistant/associate or pro- 
fessor level, preferably for an individual specializ- 
ing in corneal transplant surgery. The requirements 
for the position include competence in teaching, an 
interest in basic science or clinical research, com- 
pletion of a fellowship in corneal transplant sur- 
gery, and board certification in ophthalmology. Ap- 
plicants for the position must be board certified. 
Curriculum vitae and a letter of inquiry should be 
sent to: 


Betty J. Adams 
Administrator 
Division of Ophthalmology 
Department of Surgery 
Southern Illinois University 
School of Medicine 
P.O. Box 19230 
Springfield, Illinois 62794-9230 


Southern Illinois University School of Medicine is an 
Equal Opportunity/Affirmative Action employer. 


OPHTHALMOLOGISTS 


Cornea, Pediatrics, Plastics, and Retina. Full-time, tenure-track posi- 
tions available for Board-certified or -eligible MDs. Responsibilities 
include patient care, resident teaching, and research. Academic rank 
and salary commensurate with experience. BEI is an AA/EOE. Send 
CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, St. 
Louis University School of Medicine, 3655 Vista, St. Louis, MO 63110. 


IMMUNOLOGIST 


Full-time position available for PhD with at least two years of postdoc- 
toral experience and NIH-grant support. Candidate will participate in 
collaborative research programs at the Institute. BEI is an AA/EOE. 
Send CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, 
St. Louis University School of Medicine, 3655 Vista, St. Louis, MO 
63110. 


VITREOUS-RETINAL SURGEON 
MINNEAPOLIS 


BC/BE Ophthalmologist with subspecialty training in Vitreous-Retinal 
Surgery needed to join the 10-member nt of Ophthalmology 
and serve as Director of the Retinal Surgery Program of the Park Nicol- 
let Medical Center and the International Diabetes Center. Our estab- 
lished Vitreous-Retinal specialty clinic is fully equipped for our high 
pathology practice with laser, ultrasound and fluorescein angiography. 
Our specialty staff includes two COMTs and an office assistant. Candi- 
dates desired with interests in teaching and clinical research. Our 290- 
physician multispecialty medical clinic in the attractive Minneapolis/ 
St. Paul area is highly reputable, well-established, and has been in 
existence for 38 years. Salary and benefits would be exceptional. 
Send CV and letters of inquiry to: 


Patrick Moylan 
Park Nicollet Medical Center 
5000 West 39th Street 


Rdimmaanalin AAAI COAAL 


October, 1989 
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ASSISTANT PROFESSOR INSTRUCTOR: Board-eligible ophthalmologist to staff 
resident clinics and surgery. Salary negotiable. Send CV to Thom J. Zim- 
merman, M.D., Ph.D., Professor and Chairman, Univ. of Louisville, Dept. of 
Ophthalmology, 301 E. Muhammad Ali Blvd., Louisville, KY 40202. AA/ 
EOE. 


VITREORETINAL SURGEON, PEDIATRIC OPHTHALMOLOGIST: Thriving, es- 
tablished Midwest practice consisting of four ophthalmologists and 
otolaryngologist is expanding to subspecialty care. All in house equip- 


ment, including Yag and Argon/Krypton lasers. Strong referral base 
guarantees good income. Excellent benefits and easy practice buy into 
full partnership. Applicants should be board certified or eligible with 
good surgical skills and patient rapport. Reply Box 128 AJO. 





PEDIATRIC OPHTHALMOLOGIST: Experienced pediatric ophthalmologist with 
an interest in genetics sought for faculty practice plan in the Midwest. Must 
have academic background. Send CV to Box 125 AJO. 


OPHTHALMIC PHOTOGRAPHER: High-volume, general practice seeks experi- 
enced individual. Fluorescein angiograms, scans, endo cell count, fundus 
photos. Send resume to: Miami Eye Center, 619 NW 12 Ave., Miami, FL 

33136, Attn: Administrator. 


PEDIATRIC OPHTHALMOLOGIST: LSU Eye Center has an opening for a 
pediatric ophthalmologist. Applicant must be board certified and have 
had fellowship in pediatric ophthalmology. Interest or training in neuro- 
ophthalmology desirable. Interested applicants send curriculum vitae 
and bibliography to Herbert E. Kaufman, M.D., LSU Eye Center, 2020 
Gravier St., Suite B, New Orleans, LA 70112. LSUMC is an EEO/AA 


employer. 





MIAMI: Well-established, solo practice with licensed ASC seeks BC/BE sur- 
geon for long-term association. C.V. and photo to: Administrator, Miami Eye 
Center, 619 N.W. 12 Avenue, Miami, FL 33136. 


OPHTHALMOLOGIST 


Busy midwest practice seeks a BC/BE anterior segment surgeon to 
develop and operate new satellite offices. This is an expanding prac- 
tice with a high volume of surgery and pathology. New facility with 
excellent support staff. Send CV to Box 122 AJO. 


NEURO-OPHTHALMOLOGIST 


Academic position available at expanding program at Albany Medical College for 
a BC/BE ophthalmologist with fellowship training in neuro-ophthalmology to be- 
come Director of the Neuro-ophthalmology Service. Academic rank and salary 

t upon qualifications. Responsibilities include tertiary patient care and 
clinical or laboratory research. Please send curriculum vitae to: Richard S. 
Smith, M.D., Chairman, Department of Ophthalmology, Albany Medical College, 
Albany, New York 12208. 


OPHTHALMOLOGIST 


Ophthalmologist sought as partner in busy surgical practice in Central 
Illinois. (Practice includes cornea specialist, retinal specialist, and two 
general ophthalmologists). Faculty position possible with University of 
Illinois College of Medicine at Peoria. Qualifications: Board eligible/ 
certified. Fellowship preferred but not required. Excellent compensa- 
tion package. Send curriculum vitae to: Pete Lagouros, M.D., Illinois 
Eye Center, 1200 Hamilton Blivd., Peoria, IL 61606. 








VITREO-RETINAL SURGEON needed for expanding midwest practice 
wishing to add retinal service to this state-of-the-art ophthalmic care 
facility. Excellent opportunity for a fellowship-trained retinal surgeon 
to join an established high-volume, high pathology practice. Send CV 
to Box 123 AJO. 
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Diagnosis and r 
Management of | Oculoplastic Surgery 
Patients with 5 


Oculoplastic Workshop 


Problems 


QOPHTHALMOLOGY 


Manhattan Eye, Ear & Throat Hospital, NY, NY 
Saturday, December 9, 1989 


CURRICULUM: This course will cover major topics in 

ophthalmic plastic surgery including; cancer in the eyelid, 
oh's Cancer Surgery, management of capillary 

hemangioma in children, management of congenital ptosis, 

local nerve block, general and monitored intravenous 

sedation anesthesia in oculoplastic surgery, lasers in 

peia as surgery, orbital tumors, orbital fractures, 

complications in blepharoplasty, and ambulatory surgery. 

COURSE DIRECTOR: Albert Hornblass, M.D. 

FACULTY: Dr.'s Michael Albom, Stephen Bosniak, John Burns, 

Thomas Cherubini, Daniel Coden, Robert Della Rocca, Ira Eliasoph, 

Michael Gingold, Neil Gross, Carmen Guberina, Carl Hanig, 

Gerald Hecker, Brian Herschorn, Marvin Kochman, Richard Lisman, 

Ed. Liva, Michael Loeffler, Donald MacDonald, Elizabeth Mahr, 

Clinton McCord, Murray Meltzer, Peter Odell, David Reifler, 

Rene Rodriquez-Sains,Byron Smith, and Alan Zimbard. 


LIMITED REGISTRATION CME CATEGORY I ACCREDITATION 


For Information Contact: Francine Leinhardt, Course Coordinator 
Manhattan Eye, Ear and Throat Hospital 
210 East 64th Street, NYC, NY 10021 
(212) 838-9200 ext. 2776 FAX (212) 832-9126 





OCULOPLASTICS 


Expanding program at Albany Medical College seeks a BC/BE ophthalmologist 
with fellowship training in oculoplastic surgery to become Director of the Oculo- 
plastic Service. Academic rank and salary dependent on qualifications. Respon- 
sibilities include tertiary patient care and funded research or part-time coverage 
of the General Ophthalmology Service. Please send CV to: Richard S. Smith, 
M.D., Chairman, Department of Ophthalmology, Albany Medical College, Albany, 
New York 12208. 


OPHTHALMOLOGIST BE/BC: Excellent remunerative general ophthalmo- 
logic practice with room for subspecialization (especially retina or 
glaucoma). Highly desirable Rocky Mountain town of 50,000. Very 
modern hospital. Ophthalmologist wishes to retire. Unsurpassed out- 
doors nearby. For more information send your CV to: Cathy Hoot, 
HealthTrust, Inc., 4525 Harding Road, Nashville, TN 37205, or call: 
800-627-4484/collect 615-383-4444. 


The Department of Ophthalmology at George Washington University 
Medical Center is recruiting a full-time faculty member with fellowship 
training and expertise in the area of cornea and external disease. Can- 
didates must be board certified with established competence in patient 
care and resident training. An established record of research is espe- 
cially desired. 

Interested candidates should contact: 


Mansour F. Armaly, M.D. 

Professor and Chairman 
Department of Ophthalmology 
Geroge Washington University Medical Center 
2150 Pennsylvania Avenue, N.W. 
Washington, D.C. 20037 


Georne Washinaton | Iniversitv is an anual annortunity amniover 
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A FT, tenure track assistant professorship in ophthalmology is avail- 
able December 1, 1989 at the Univ. of MN. M.D. is required with dem- 
onstrated involvement in quality research accepted or published in 
peer-reviewed journals. 


Minimum academic preparation: completion of ophthalmology resi- 
dency plus two-year fellowship in cornea, anterior segment and ocular 
inflammatory disease. Ophthalmology board certified. 


Minimum academic experience: cornea and external disease, anterior 
segment, uveitis and research in ocular inflammatory disease. Position 
includes patient care and surgical responsibilities to include corneal 
transplants, cataract extraction and ocular immunology and uveitis 
Clinical services; teaching responsibilities from fellowship to parapro- 
fessional level; and basic and clinical research in immunological 
mechanisms of uveitis and corneal graft rejection. 


Last day for receipt of applications: November 16, 1989. Send resume 
to: C. Gail Summers, MD, Dept. of Ophthalmology, 516 Delaware SE, 
Mpls., MN 55455. 


The University of Minnesota is an equal opportunity educator and em- 
ployer and specifically invites and encourages applications from wom- 
en and minorities. 


GLAUCOMA, RETINA/VITREOUS, OR GENETIC-PEDIATRIC OPHTHALMOLO- 
GY: The Department of Ophthalmology at the University of South Ala- 
bama has a faculty position available for a fellowship-trained ophthal- 


mologist. The successful candidate’s responsibilities will include 
resident training, direct patient care, and research. Please send CV to: 
Saunders L. Hupp, M.D., Department of Ophthalmology, University of 
South Alabama, P.O. Box 8448, Mobile, Alabama 36689. 


A FT, probationary assistant professorship, tenured associate or ten- 
ured professorship in vitreoretinal surgery and disease is open Jan. 1, 
1990 at the University of Minnesota. 


Probationary assistant professor: MD required. Demonstrated involve- 
ment in quality research accepted or published in peer-reviewed jour- 
nals. Competence in communication and in the teaching of students. 


Tenured associate professor: MD required. Professional distinction in 
research and writing and demonstrated effectiveness in teaching and 
advising. Tenured professor: MD required plus national reputation in 
research and evidence of leadership in candidate’s professional field. 


Minimum academic preparation and experience: Completion of oph- 
thalmology residency plus a one-year vitreoretinal fellowship. Board 
certified in ophthalmology (eligible at assistant level). Demonstrated 
research capability. One to five years experience in treatment and 
surgery of vitreoretinal disease. 

Send resumes to: William H. Knobloch, MD, Chairman, Search Com- 
mittee, Dept. of Ophthalmology, 516 Delaware St SE, Mpls, MN 55455. 
Last day for receipt of applications is November 30, 1989. 

The University of Minnesota is an equal opportunity educator and em- 
ployer and specifically invites and encourages applications from wom- 
en and minorities. 





DIRECTOR OF PHOTOGRAPHY & MEDIA SERVICES 


Doheny Eye Institute has an excellent opportunity for qualified candi- 
date to supervise all photographic and media services activities for the 
organization. Position requires a minimum of 5 years ophthalmic pho- 
tography experience in academic/clinical environment with supervi- 
sory responsibilities. Must include retinal angiography, fundus, slit- 
lamp, and external eye photography, as well as continuing medical 
education, preparation of ophthalmic medical illustrations for publica- 


tions, and commercial public relations photography. Certification as 
retinal angiographer (CRA) required. Please send resume and salary 
requirements to: 


Eva R. Thompson, Director, Personnel 
Doheny Eye Institute 
1355 San Pablo Street, Los Angeles, CA 90033 


Equal Opportunity Employer 


OPHTHALMIC PHOTOGRAPHER 


Immediate opening available for ophthalmic photographer. Minimum 3 
years photography experience with at least 1 year experience in ophthal- 
mic photography, including fundus photography, fluorescein angiography 
and external photography. Familiarity with Zeiss FF3 candle wide angle 
and Zeiss slit lamp external required. Please send resume with full salary 
requirements to: DOHENY EYE INSTITUTE, Eva R. Thompson, 1355 San 
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WANTED 


OPHTHALMIC MINIATURES 


A Collection of Miscellany to 
Entertain and Enlighten 


All submissions must be photocopied from 
their original sources. Please provide the 
author’s full name, source, publication date, 
and page number. 


Send to Ophthalmic Miniatures 
American Journal of Ophthalmology 
Suite 1415 
435 N. Michigan Avenue 
Chicago, IL 60611 





FELLOWSHIPS 


OPHTHALMOLOGIST: BE/BC; fellowship in epidemiology; for faculty position 
as assistant professor. Send C.V. to: R. D. Richards, M.D., Department of 
Ophthalmology, University of Maryland, 22 S. Greene St., Baltimore, MD 
21201. An affirmative action/equal opportunity employer. 


VITREORETINAL 
FELLOWSHIP 


IMMEDIATE OPENING 


Training program for 12 to 24 months. Includes exten- 
sive experience with medical and surgical diseases, 
clinical research, and opportunities for basic re- 
search. 


Respond to: 


James E. Puklin, M.D. 
Kresge Eye Institute 
Wayne State University 
3994 John R 
Detroit, Michigan 48201 
(313) 577-1320 


POSITIONS WANTED 
MEDICAL OPHTHALMOLOGIST: Wishing to relocate in Massachusetts would 
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POSITION WANTED: Mature, 48-year old, board-certified ophthalmologist. Ret- 
inal fellowship. Published. Desires coastal Southern California or Hawaii. 
C.V. on request. Partnership desired. Respond to Box 112 AJO. 


MEDICAL OPTOMETRIST: Experienced, personable, fellowship-trained 
O.D. seeks to associate with progressive, first-rate BC/BE surgeon 
in full-scope practice. Replies to Box 121 AJO. 


LOCUM TENENS: CompHealth provides the finest locum tenens (tempo- 
rary physician staffing) service nationwide. Each CompHealth ophthal- 
mologist is carefully screened and referenced insuring you competent, 
reliable coverage. Have your practice covered or join us and cover 


other practices. Call Jennifer Wells at CompHealth: 1-800-354-4050 
toll-free (in GA, 1-404-391-9876), or write: 5901 Peachtree Dunwoody 
Road, Suite C-65, Atlanta, GA 30328. Visit our booth #987 October 
29—November 2 at the Academy meeting in New Orleans. 





MATURE, BOARD-CERTIFIED, MEDICAL OPHTHALMOLOGIST: seeks to relo- 
cate in Chicago or Philadelphia, but other areas given serious consideration. 
Licenses in IL, PA, NY, NJ, OR, MN. Respond Box 127 AJO. 


PRACTICES FOR SALE 


MT. PLEASANT: Rural/College town offers active OPHTHALMOLOGY PRAC- 
TICE. Good financial and career opportunity for right doctor. Loyal, compe- 
tent staff will remain. Strong and smooth transition. CALL PROFESSIONAL 
‘egg SALES, INC., 27208 Southfield, Lathrup Village, MI 48076. (313) 

-7336. 


PRACTICES WANTED 


BOARD-CERTIFIED OPHTHALMOLOGIST: seeking to buy ophthalmology prac- 
tice in Cleveland-Akron, Ohio area. Reply to S. Hussey, P.O. Box 91787, 
Cleveland, Ohio 44101. 


EQUIPMENT FOR SALE 


'URGICAL EYE MICROSCOPE: Topcon 300, zoom, xy, video, oblique illumina- 
tion, assistant scope. Hardly used. Back up scope. Like new. $19,000 plus 
shipping. Call 1-800-448-2021, Dr. Cinco. 


OR SALE: Original Haag-Streit Goldmann Perimeter. Excellent condition, 8 
years old. Includes adjustable stand and all accessories. Will take best offer. 
Replies to Box 124 AJO. 


lOCTORS: Belrose Refracting Equipment Company of 3734 Oakton, Skokie, IL 
60076-3444, carries new Belrose chairs and stands, keratometers, tonome- 
ters, and slit lamps. We take trade-ins, buy, service, and sell new and used 
optical equipment. Call (312) 675-2300. 


EQUIPMENT WANTED 


lOCTORS: Don't throw your equipment away. We pay top dollar for your equip- 
ment. We buy, sell, service optical equipment. Write or call your list of 
inventory to: Belrose Refracting Equipment Company, 3734 Oakton St., 
Skokie, IL 60076-3444, (312) 675-2300. 


SPACE FOR RENT 


'HICAGO, NEAR NORTH: 990 West Fullerton; deluxe office/medical space: 
Lop Bs ft. Call for appointment. James Kaplan Companies, Inc. (312) 
6 00. 


ALIFORNIA (SAN FRANCISCO): Ophthalmology office for sale or lease in Chi- 
natown. Modern building 742 sq. feet with underground parking. Within 
walking distance to Chinese Hospital. Ideal for solo or second office. Avail- 
able immediately. Call evenings (518) 438-2751. 


MISCELLANEOUS 
MERICAN JOURNAL OF OPHTHALMOLOGY: 1948 to 1983, 72 volumes very 


nicely hound. Also Annales d'Oriilistinue: 1949 tan 1977 Sand offer to Dr 


October, 1989 


MARYSVILLE 
MEDICAL 
GROUP 


We are a 46 physician multi-specialty 
Group seeking a Board Certified/Eligible 
General Ophthalmologist. The Eye De- 
partment consists of two Ophthalmolo- 
gists and optometric support. We offer a 
competitive salary first year with produc- 
tion incentive, partnership thereafter. 
For additional information, please send 
CV to: 


Warren J. Boyer, Jr., M.D. 
Marysville Medical Group 
800 Third Street 
Marysville, California 
95901-5889 








AJO 
Back Issues 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY maintains a 
two-year inventory of back issues. Various single issues 
are available from the following: 


Kraus Periodicals Co. 
Route 100 
Millwood, NY 10546 
(914) 762-2200 


Mapleton House Books, Inc. 
P.O. Box 463 
525 DuMont Ave. 
Brooklyn, NY 11207 
(718) 345-6176 


Alfred Jaeger, Inc. 
66 Austin Bivd. 
Commack, NY 11725 
(516) 543-1500 


G. H. Arrow Co. 
P.O. Box 16558 
Philadelphia, PA 19123 
(215) 922-3211 


Reprints are available from: 


University Microfilms 
Reprint Department 
300 North Zeeb Road 
Ann Arbor, MI 48106 
(800) 521-0600 (313) 761-4700 ex 298 
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New professional products and advertising copy are subject to the approval of the Editorial Board. The 
contents of advertising copy are the sole responsibility of the advertiser and its agency. The Ophthalmic 
ee Company takes no responsibility for their truthfulness, their content, or any possible claims 
resulting from the publication of such advertising. 


ACADEMIC 
OPHTHALMOLOGISTS 


Several full-time Academic Ophthalmologist positions 
are currently available at Southern Illinois University 
School of Medicine. These positions are for general oph- 
thalmologists with a special interest in Glaucoma, Ocular 
Pathology, or Ophthalmic Plastics. The academic rank 
will be commensurate with credentials. Minimum require- 
ments for the positions include competence in teaching, 
possession of a medical degree and eligibility to be 
licensed in the State of Illinois, board certification in oph- 
thalmology, and experience in cataract surgery. Desir- 
able qualifications include fellowship training in subspe- 
Cialty area and an interest in basic science or clinical 
research. Curriculum vitae and names and addresses of 
three references should be sent to: 


Betty J. Adams 
Administrator 
Division of Ophthalmology 
Department of Surgery 
Southern Illinois University 
School of Medicine 
P.O. Box 19230 
Springfield, Illinois 62794-9230 


Southern Illinois University School of Medicine is an Equal 
Opportunity/Affirmative Action employer. 
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Michael L. Rosenberg, M.D. 
© American Journal of Ophthalmology 108:443-447, October, 1989 


Anhidrosis in Patients With Horner’s Syndrome 
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The Friction Sweat Test as a New Method for Detecting Facial 
sweat test. The test is a quick, simple, and reproducible procedure that allows a 


more accurate determination of the location of 
office visit, and therefore assists in determinin 


examined with the friction sweat test, a method of detectin 
the further examination of the patient. 
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Ocufen® (flurbiprofen sodium) 0.03% 
Liquifilm® sterile ophthalmic solution 





INDICATIONS AND USAGE 
Ocufen is indicated for the inhibition of intraoperative miosis. 


CONTRAINDICATIONS 
Ocufen is contraindicated in epithelial herpes simplex keratitis 
(dendritic keratitis) and in individuals who are hypersensitive 
to any components of the medication. 


WARNINGS 
With nonsteroidal anti-inflammatory drugs, there exists the 
potential for increased bleeding due to interference with throm- 
bocyte aggregation. There have been reports that Ocufen may 
cause bleeding of ocular tissue (including hyphemas) in conjunc- 
tion with ocular surgery. 


There exists the potential for cross-sensitivity to acetylsalicylic 
acid and other nonsteroidal anti-inflammatory drugs. Therefore, 
caution should be used when treating individuals who have previ- 
ously exhibited sensitivities to these drugs. 


PRECAUTIONS 
General: Patients with histories of herpes simplex keratitis should 
be monitored closely. Ocufen is contraindicated in patients with 
active herpes simplex keratitis. 


Wound healing may be delayed with the use of Ocufen. 


It is recommended that Ocufen be used with caution in surgical 
patients with known bleeding tendencies or who are receiving 
other medications which may prolong bleeding time. 


Drug interactions: Interaction of Ocufen® (flurbiprofen sodium) 
0.03% Liquifilm® sterile ophthalmic solution with other topical 
ophthalmic medications has not been fully investigated. 


Although clinical studies with acetylcholine chloride and animal 
studies with acetylcholine chloride or carbachol revealed no inter- 
ference, and there is no known pharmacological basis for an inter- 
action, there have been reports that acetylcholine chloride and 
carbachol have been ineffective when used in patients treated 
with Ocufen. 


Carcinogenesis, mutagenesis, impairment of fertility: Long- 
term studies in mice and/or rats have shown no evidence of car- 
cinogenicity or impairment of fertility with flurbiprofen. 


Long-term mutagenicity studies in animals have not been 
performed. 


Pregnancy: 

Pregnancy category C. Flurbiprofen has been shown to be 
embryocidal, delay parturition, prolong gestation, reduce weight, 
and/or slightly retard growth of fetuses when given to rats in daily 
oral doses of 0.4 mg/kg (approximately 185 times the human daily 
topical dose) and above. There are no adequate and well- 
controlled studies in pregnant women. Ocufen should be used 
during pregnancy only if the potential benefit justifies the poten- 
tial risk to the fetus. 


Nursing mothers: It is not known whether this drug is excreted 
in human milk. Because many drugs are excreted in human milk 
and because of the potential for serious adverse reactions in 
nursing infants from flurbiprofen sodium, a decision should be 
made whether to discontinue nursing or to discontinue the drug, 
taking into account the importance of the drug to the mother. 


Pediatric use: Safety and effectiveness in children have not been 
established. 


ADVERSE REACTIONS 
The most frequent adverse reactions reported with the use of 
Ocufen are transient burning and stinging upon instillation and 
other minor symptoms of ocular irritation. 


Increased bleeding tendency of ocular tissues in conjunction with 
ocular surgery has also been reported. 


© ALLERGAN PHARMACEUTICALS 
ry A aa of Allergan, Inc., Irvine, CA 92713 
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INFLAMMATION 
REQUIRES POTENT 


STEROID THERAPY 





(prednisolone sodium phosphate) Ophthalmic Solution 


100% POTENCY 
100% DELIVERY 
100% CONTROL 


When you prescribe a potent steroid you expect it to deliver 100% of its 
labeled concentration for rapid control of inflammation. 


With Inflamase Forte, you are assured of 100% delivery of the labeled 
concentration for effective relief of inflammation. 


The uniform therapy delivered by Inflamase Forte's solution formulation 
allows you to control precise titration of steroid. And Inflamase Forte 
Smi NDC 0058-2877" provides a clean, particulate-free therapy —no lid crusting. 


niamase” Forte 


“ea INFLAMASE FORTE. 
THE STEROID SOLUTION 


wn DELIVERS 100%. 


PHARMACEUTICALS 500 [olab Drive. Claremont. CA 91711 ¢ IOLAB PI 


















IFLAMASE* FORTE 1% (PREDNISOLONE SODIUM PHOSPHATE OPHTHALMIC SOLUTION 
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helps you 
control the unexpected. 


Keeping the pupil larger to help reduce the risk 
of serious intraoperative complications. 


Ocufen’ 
(flurbiprofen sodium) 0.03% 


Liquifilm’ sterile ophthalmic solution 
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Please see brief summary of prescribing information on adjacent page. 
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Türbulence 
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Every day more surgeons are witnessing the 
Viscoat** viscoelastic solution phenomenon... 
corneal coverage during phacoemulsification. !? 


P rhaps that’s why Viscoat* is the fastest grow- 
ing viscoelastic among phaco surgeons. 3 


But what does Viscoat’sS corneal coverage 
mean to you? 


Simply stated, the use of Viscoat* can result in 
unsurpassed cell protection.'? Other viscoelastics 
just don’t remain in place long enough to cushion 
against the forces of phaco turbulence. | 
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Viscoat* on the other hand, remains on the 
corneal endothelium throughout phacoemulsifica 
tion and lens implantation, and its high viscosity 
is able to act as a buffer against trauma.’ 


If your viscoelastic solution doesn’t stem the 
tide of phaco turbulence, turn to Viscoat’—the 
Phacoelastic™ solution for phacoemulsification. 


To request an evaluation of Viscoat’, a video- 
tape of Viscoat” taming phaco turbulence, or a bri 
chure, call Alcon Surgical, Inc. at 1-800-654-6243; 
in Washington State call 1-800-562-3299. 


references 
|. Data on file: Alcon Surgical, Inc., 1989. 

», Glasser DB: The protective effects of Viscoat 
solution during phacoemulsification a nd lens 
mplantation. (Accepted tor publication by the 
Archives of Ophthalmology. ) 

3. Health Products Research. Market share of 
viscoelastic material used in ophthalmic 
surgery—Jan. 1987-Dec. 1988. ! {arch 15, 1989. 


*U.S. Patent Pending 
Viscoat® is a registered trademark of Alcon Surgical, Inc. 


Phacoelastic™ is a trademark of Alcon Surgical, Inc. 
©Alcon Surgical, Inc., 1989 


Please see page 10 for summary 
of Viscoat® product information. 
VISIT OUR BOOTH (#918) AT THE A.A.O. 
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The Phacoelastic Solution. 
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This Doppler Color Flow Mapping image 
of a normal heart during systole (Fig. 6) was 
also captured on High Contrast PolaChrome 35mm 
Instant Slide Film using the Polaroid FreezeFrame 
Medical Video Image Recorder. 

No matter what youre presenting, or how 
youre presenting it, Polaroid has a film that can 
help you do it better and faster. In color or black 
and white. In 35mm slides, prints or overhead 
transparencies. In seconds. Polaroid has a complete 
line of instant films and the instant imaging equip- 
ment to help you preach what you practice. And 
you get it all A.S.A.P-As Soon As Polaroid instant 
images. For more information on Polaroid instant 
imaging solutions for medical professionals, or to 
find out about our exclusive Medical Image Guarantee 
program, call 1-800-343-5000. 






present your findings than on Polaroid instant 

films and imaging systems. For staff meetings, 
lectures, follow-up to rounds or patient education, 
Polaroid can help you present the picture of health, 
instantly. The images on the left were created in 
minutes with Polaroid instant films. They show 
just a few of the many applications available from 
Polaroid for use in medical presentations. 

The nerve injury illustration (Fig. 1) was shot 
on PolaBlue 35mm Instant Slide Film to provide a 
bright, high quality, white-on-blue slide in minutes. 
PolaBlue is the most cost-effective way to get white- 
on-blue slides of text and illustrations. And like all 
Polaroid 35mm instant films, PolaBlue can be exposed 
in virtually any 35mm camera and developed in 
minutes using the Polaroid 45mm PowerProcessor. 

This fundus image (Fig. 2) was made with 
a fundus camera on Polaroid Colorgraph Type 691 
Transparency film. This full-color film creates small 
format overhead transparencies in just minutes. 

The X-ray copy of the pelvic area (Fig. 3) 
was made on PolaPan 35mm Instant Slide Film. 
PolaPan produces a black and white continu- 
ous tone image. 

This slide of an ear illustration (Fig. 4) was 
made on PolaGraph 35mm Instant Slide Film. It 
produces a high contrast black and white slide 
in minutes. 

This close-up slide of a surgical procedure 
(Fig. 5) was made on High Contrast PolaChrome 
45mm Instant Slide Film. This film is specifi- 
cally balanced to give visuals rich, saturated 
color and pure whites. 














Polaroid _ 


“Polaroid” “Polachrome” “Polapan’’ “Polagraph’ “PolaBlue”® “FreezeFrame”™ 
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GENERAL INFORMATION 


Address typescripts to Frank W. Newell, M.D., Editor, AMERI- 
CAN JOURNAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan 
Avenue, Chicago, IL 60611. 

Manuscripts must be original material submitted solely to THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Two copies must be 
submitted; the second copy may be machine-duplicated. The 
entire manuscript, including case reports, footnotes, and refer- 
ences, must be typed double-spaced, with 1%-inch margins, on 
8% by 11-inch heavy white bond paper. See Instructions to 
Authors published elsewhere in this issue. Copies of Instructions 
to Authors will be mailed on request. All manuscripts originating 
in the United States must be sent by first-class mail; those 
manuscripts originating outside the United States must be sent 
airmail. Receipt of manuscript is acknowledged immediately. 
Edited typescripts sent to the author must be corrected and 
returned within 24 hours to Manuscript Editor, AMERICAN JOUR- 
NAL OF OPHTHALMOLOGY, Suite 1415, 435 North Michigan Avenue, 
Chicago, IL 60611. 

At the time of submission, a copyright transfer, published 
monthly in THE AMERICAN JOURNAL OF OPHTHALMOLOGY, signed 
by each of the authors must be included with the typescript. No 
article or letter will be reviewed until the signed copyright transfer 
is received. 

Manuscripts submitted for consideration are reviewed by mem- 
bers of the Editorial Board and other experts in the field. An 
unpublished manuscript is a privileged document that must be 
protected from any form of exploitation. The reviewer should not 
cite the manuscript or refer to the work it describes before it has 
been published. Reviewers must refrain from using the informa- 
tion contained in the manuscript for the advancement of their own 
work, their colleagues’ work, or their institution’s work. Review- 
ers are consultants to the editor and are instructed not to discuss 
the paper with the authors. Reviewers work anonymously and 
their identity may not be revealed to authors or to others. 

Permission to reprint any portion of published articles must be 
obtained in writing from both the Ophthalmic Publishing Compa- 
ny and from the authors of the articles. 

Reprints may be obtained from Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 North Michigan Avenue, Chicago, IL 60611, if 
ordered at the time the typescript is returned. 
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for considering Surg- p Trol 
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Virtually WMstanfeneoud 

response — short (26”) tubing | 

between pump and_canntila tip reduces 

vacuum delaysfand nama associated 
\ with larger units. 





Simplified set-up — fast and easy 
preparation means the system is ready 
when you need it. 


Dramatic savings — based on 
-lower purchase price and economical 
- disposable tubing cost. 


Mentor’s NEW : 
Anterior Segment Vitrector ASV 


is new instrument adds vitrectomy WH The ASV handpiece is driven by the 
pability to the existing surgical and ià — -| same battery powered control pedal 
st advantages of Mentor’s used with the SURG-E-TROL I/A/R 
JRG-E-TROL I/A/R system. The system. No console, air tanks, or 
isable ASV handpiece has a 600 electrical outlets are required. The 
‘oke/minute guillotine style cutter SURG-E-TROL 1/A/R-ASV system is 
thin a 21 gauge probe. The cutting a new concept in efficiency, 

it is located very near the probe simplicity and economy. 

. This overall configuration 
itimizes surgical access to narrow 
laces and facilitates precise 
reous shaping. 


Complete conversion from the I/A/R 
handpiece to the ASV handpiece 
takes less than one minute and 
requires no additional tubing. 





To order or for more information, write or call toll free: 
1-800-992-7557 (National); 1-617-871-6950 (Collect in Mass.) 


irg-E-Trol (I/A/R) was developed in cooperation 
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Federal Law to investigational use. 


ior to use. please refer to the product information package 
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The Natural Choice 


Ophthalmologists agree. Biconvex is the 
IOL design that most effectively imitates the 
natural symmetry of the eyes crystalline 
lens, potentially maximizing optical and 
mechanical performance. 


IOLAB’s biconvex lenses offer a choice of 
styles including those with polypropylene 
loops and one-piece PMMA models, with 
6.0mm and 7.0mm optics. All lenses are 
available with UVBLOC” UV Absorbing Opt 
providing excellent UV protection* and wit 
L.O.Z. (Large Optical Zones), designed 

to reduce unwanted optical images. 


Natural Symmetry... 
The Natural Choice. 


For more information, contact your IOLAB 
sales representative. 


wila 


INTRAOCULAR 
a Gohmonafohmen company 


500 lolab Drive, Claremont, CA 91711 
Telephone: 714/624-2020 
Customer Service-Toll Free 800/255 -2500 
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= The MICROVIT cutter offers a 
precision cut with variable 
speed. Our wide-angled port is 
closer to the tip with a non-glare 

reasons ra 
control of aspiration from 
OmmHg to 400mmHg. Close 
detailed work on the retina can 
now be accomplished with 
minimal effort. 

D I a A NEW IMPROVED Fiberoptic 
Light Source—offers excellent 
illumination for visualization of 
the posterior segment with 
automatic bulb changeover. 

j = Microscissors Handpiece— 
Allows computerized adjustment 
of the scissors to surgeon 
preference. Single cut or 

. multi-cut options are available 
and the driver accepts the 
A Í v Grieshaber Sutherland line of 
forceps and scissors. 
@ A NEW IMPROVED Air Fluid 
Exchange—allows a controlled 
maintenance of the globe during 


exchange. Passive or active 
egress techniques can now be 
accomplished. 


® Linear Aspiration—the venturi 
system provides complete 




















= Phacofragmentation 
Capabilities—built-in 
phacofragmentation offers the 
posterior surgeon fragmentation 
for those difficult lensectomies. 


® Intraocular Diathermy—built-in 
intraocular diathermy is also 
available. 


VISIT OUR BOOTHS 


(#646 AND #946) 
AT THE A.A.O. 





SURGICAL SYSTEMS 


3365 Tree Court Industrial Bivd., 
St. Louis, MO U.S.A. 63122-6694 » (314) 225- 


Call Customer Service 
(800) 325-9500 Telex 981491 STORZ STL 
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The Retinal Vascular Center of 


The Wilmer Institute 


The Johns Hopkins Medical Institutions | 
presents 





Í 
A 


DIABETIC 
RETINOPATHY 
IN 1989 


November 17, 1989 





This course will review the current status of the diagnosis, treatment, and 
prognosis of patients with all forms of diabetic retinopathy, applying and 
interpreting the recently announced 8-year results of the Early Treatment 
Diabetic Retinopathy Study (ETDRS). Emphasis will be placed on recogniz- 
ing the stages of retinopathy that should be treated with photocoagulation 
to prevent or reduce the risk of visual loss. Diagnosis and photocoagulation 
treatment of diabetic macular edema with application of the long term 
results of the ETDRS for macular edema will be reviewed in a macular 
edema symposium. The current standards for management of patients with 
preproliferative and proliferative retinopathy will be reviewed in a sym- 
posium on treatable proliferative retinopathy. 


The faculty, which includes many of the principal investigators of the 
ETDRS, and participants together will evaluate and discuss cases with 
differing retinopathy problems. Panel discussions, and.question and answer 
sessions will amplify the formal presentations. 


Course Director 
Robert P. Murphy, M.D. 


Location 
The Johns Hopkins Medical Institutions 
Baltimore, Maryland 


Course Fee 
$200 
$100 (those in training) 


Credit 
8.5 AMA Category | credits will be awarded 


Special Guest Faculty 
Lloyd Aiello, M.D. 
Emily Y. Chew, M.D. 
Matthew Davis, M.D. 
Frederick L. Ferris, Ill, M.D. 
Lawrence |. Rand, M.D. 


Wilmer Faculty 
Neil Bressler, M.D. 
Susan Bressler, M.D. 
Stuart L. Fine, M.D. 
Daniel Finkelstein, M.D. 
Morton F. Goldberg, M.D. 
W. Richard Green, M.D. 
Julia A. Haller, M.D. 
Arnall Patz, M.D. 
Andrew Schachat, M.D. 
Steven H. Sherman, M.D. 


For Further Information 
Office of Continuing Education id 
The Johns Hopkins Medical Institutions yi 
Turner Building, 720 Rutland Avenue if 
Baltimore, Maryland 21205 ik 
(301) 955-2959 i 
i 





VISCOAT" 


(sodium chondroitin sulfate-sodium hyaluronate) 
Summary of Product Information 


INDICATIONS: VISCOAT® is indicated for use 
as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens 
implantation. VISCOAT® maintains a deep cham- 
ber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and 
protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains 
the normal position of the vitreous face, thus pre- 
venting formation of a postoperative flat chamber. 


CONTRAINDICATIONS: At the present time, 
there are no known contraindications to the use 
of VISCOAT® when used as recommended. 


PRECAUTIONS: Precautions are limited to 
those normally associated with the surgical pro- 
cedure being performed. Although sodium 
hyaluronate and sodium chondroitin sulfate are 
highly purified biological polymers, the physician 
should be aware of the potential allergic risks 
inherent in the use of any biological material. 


ADVERSE REACTIONS: VISCOAT® has been 
extremely well tolerated in human and animal 
studies. A transient rise in intraocular pressure 
may be expected due to the presence of sodium hya- 
luronate, which has been shown to effect such a 
rise (9.8% >25 mmHg during 1-3 days after 
surgery in human clinical trials). 


HOW SUPPLIED: VISCOAT® is a sterile, non- 
pyrogenic, 0.50 ml, viscoelastic preparation sup- 
plied in a disposable syringe (encased in a plastic 
sheath with a threaded luer tip). A sterile 27- 
gauge, disposable blunt-tip cannula is provided 
separately. 


FOR INTRAOCULAR USE. 

Both VISCOAT® and cannula are for single 
use only. 

Store Between 2°-8°C(36°-46°F). Do Not Freeze. 


CAUTION: Federal law restricts this device to 
sale by, or on the order of, a licensed physician. 


Alcon Surgical, Inc. 
Bellevue, Washington 98008-5496 
Revised April 1989 


Alcon 


SURGICAL 
Alcon Surgical, Inc. 


3190 160th Avenue, S.E., Bellevue, WA 98008-549 

1-206-644-2400, Toll free 1-800-654-6243 7 

In Washington State: 1-800-562-3299 

Telex: 152-630 7512 
See Ad on Inside Cover 2, Pg 1. 
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WHU IS NIDEK? 
A BIG COMPANY DOING 


SMALL MIRACLES. 


Does an ophthalmic laser have to intimidate 
the patient by its bulk? Or the physician by 
its complexity? 

Nidek doesn't think so. 

So we've been building a big business 
in small lasers for 18 years. Lasers for every 
need: Nd:YAG, argon, krypton, and dye. 
Even the world’s first diode laser powerful 
enough to be really effective. 

Each compact unit is developed at 
our U.S. facility to provide space-savings 
and patient confidence while maintaining 
unsurpassed performance, reliability 
and operating ease. 





By combining Japanese electronics 
and optics with the finest U.S. laser compo- 
nents you get the best of both worlds. 

Because reliability is so crucial, we 
employ every technique to extend system 
life. The exclusive low-duty-cycle design of 
our argon-based lasers, for instance, Is a 
real tube-saver. To date, there have been 
no reported tube failures from the field. 

Careful efforts to combine perfor- 
mance with practicality have made Nidek 
the world’s second largest ophthalmic 
laser company. We employ 800 people 
and have $128 million in annual sales. 
VISIT OUR BOOTH (#1564) AT THE A.A.O. 





And we're growing fast. 

For more laser information, write: 
Nidek, Inc., 2460 Embarcadero Way, 
Palo Alto, CA 94303. Or simply call: 
(800) 223-9044. 

Because Nidek knows it's the little 
things that pay off big. 
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T.L. Teacher 


More patients... 
more opportunity. 


After dispensing literally millions 
of ACUVUE? (etafilcon A) 
Disposable Contact Lenses, 
practitioners have found that 
ACUVUE offers widespread 
appeal. ACUVUE patients include 
not only prior extended wear, 
but also prior daily wear patients. 
In fact, over 25% of ACUVUE 
patients are previous spectacles 
wearers, contact lens dropouts, 
and new fits. This high degree of 
patient appeal can represent a 
major new practice-building 
opportunity for you. 

Experience also 
demonstrates that ACUVUE 
appeals to patients regardless of 
income levels because of its 
affordability when comparably 
priced to reusable contact lenses 
requiring solutions. 


Diverse sources of ACUVUE patients' 


Contact lens dropouts 
Extended wear 





No previous correction 


J.B. Working Mother 


Extraordinary benefits 
beyond ordinary lenses. 


Both patients and practitioners 
report superior vision and 
comfort with the ACUVUE lens. 

The convenience of 
disposability and the comfort of a 
new, sterile lens on the eye every 
week will appeal to the vast 
majority of those patients whom 
you ve identified as appropriate 
candidates. ACUVUE also 
provides improved patient 
compliance* since it eliminates 
complicated lens care regimens. 
In a recent survey, compliance 
with ACUVUE was 91% |! 


Percent of patients rating ACUVUE 
superior to their previous vision care 
modality’ 


Visual Acuity 





*Compliance defined as lens wear no longer than recommended wear schedule. 


© VISTAKON, Inc. 1989 


ACUVUE is a registered trademark of VISTAKON, INC. 


L.P. Business Traveler 


M.K. Brickl: 


Outstandi 
practice-building support. 


The VISTAKON Performance 
Partnership —an unprecedented 
program of practice-building 
support— will help you convert 
the excellent appeal of ACUVUE 
into ongoing revenue potential in 
your practice. For example, we 
provide in-depth sales consultatior 
and practice management 
services, plus a liberal supply of 
no-charge diagnostic lenses. 

To generate patient demand, we 
offer the ADvantage Co-op 
Marketing Support Program. ..and 
unequaled consumer advertising. 
And to enhance patient appeal, 
compliance, and your cash flow, 
an exclusive Monthly Payment 
Plan is also available. 

With support like this, 
you ll be able to interest more 
and more of your patients in 
throwing away their favorite lens. 
Call 1-800-874-5278 for more 
information that can help make 
ACUVUE a success in your 
practice! 





References: 1. Compliance Survey, data on file, VISTAKON, 
Inc. 2. Wave Il of the Disposable Wear Lens Tracking 
Study, data on file, VISTAKON, Inc. 
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Haag -Streit Service, Inc. 


Subsidiary of Haag-Streit AG., Berne Switzerland 
ndustrial Park, Waldwick, New Jersey 07463 (201)445-1110 


Day in, day out, in your office, the clinic, the hospital or 
the research unit ... for that difficult diagnosis the 
Haag-Streit 900° BM isthe reliable choice. Itis a near 
certainty that 


if you cant see it with a 
Haag-streit, itisn'tthere, so 
Improve your image with a 
Haag-streit 900° BM. 


Of all the doctors in the world, over 50,000 own a 
Haag-Streitslitlamp. They have seen the difference. 
If you already have one, you also know. 

lf you don't, then trade up to the original, the 900° BM 
Haag-Streit. You too will see the difference. 


(Just a few Haag-Streit owners may not know the 
difference. Why? Because they have never used 
anything but the original!) Your authorized Haag- 
Streit distributor has seen them all. He knows why he 
recommends Haag-Streit. 

Please ask him for the BM literature. 


All-around 


ate SS. 


The semi-circular design of the Beaver 
6900 blade offers ete nt oa a 180- : 




















Evaluate a fabla Se 
To receive a free sample of the 6900, or any 
blade in our mini-blade line, fill out the reply 
card (if attached to this ad) or write to: 
Beaver Samples 
Becton Dickinson AcuteCare 
Attn: Beaver Surgical Products—Box 025 


> 6900 semi-circular One Becton Drive 
Ceea Franklin Lakes, NJ 07417-1881 












Great Hands Deserve a Great Blade ™ 


©1989 Becton Dickinson AcuteCare 
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ove Flin S IT TaY TO* 'alfT... 
... FOR THE NEXT GENERATION 


A new generation Yag Laser, Keeler Laserex incorporates all the 
features you have been waiting for! 


















COMPLETELY INTEGRATED SYSTEM 
No add ons here. Nothing between you and your patient except the slit lamp. Our system is contained 
within the slit lamp arm so no hoses, wires or boxes infringe upon your operating space. 


TOP PERFORMANCE 
Keeler Laserex, using less than .4mJ for a consistent breakdown, will perform effective 
posterior capsulotomies with the absolute minimal amount of energy. 


RELIABILITY AND SERVICE 


Companies come and companies go. Only Keeler can offer you the same consistent service 
you've come to expect for more than 35 years. And the Keeler Laserex is designed for 
minimal service and maximum reliable performance. A unique design uses only one 
1| mirror and a special steel track within the slit lamp arm ensures correct 
gn alignment even when the modular components are exchanged. 


a KEELER LASEREX! 


The only Yag Laser that looks and 
performs like a slit lamp and 
becomes a top performance 
Yag Laser when you turn 
the key! 





456 Parkway © Broomall, PA 19008 _ 


Se) 


1-800-523-5620 e 215-353-4350 (PA) 


WHERE BSS PLUS® (Balanced Salt Solution Enriched 
with Bicarbonate, Dextrose and Glutathione) HAS BEEN 
SHOWN TO PROTECT AND MAINTAIN 
INTRAOCULAR TISSUES 


AQUEOUS HUMOR 


Human 
Aqueous Humor BSS PLUS® 
Sodium 162.9 160.0 
Potassium 2.2-3.9 5; 
Calcium 
Magnesium 
Chloride 
Bicarbonate 
Phosphate 
Lactate 
Glucose 
Ascorbate 
Glutathione 
Citrate 
Acetate - 
pH 7.4 
Osmolality (MO;m) 304 305 
(All concentrations expressed in mmol/L) 
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VITREOUS HUMOR 


Human 
Vitreous Humor BSS PLUS® 
160.0 
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Sodium 144.0 
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Phosphate 
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Glucose 
Ascorbate 
Glutathione 
Citrate 
Acetate 
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BRIEF SUMMARY 
Based on 5/87 and 3/87 Inserts 
DESCRIPTION: BSS PLUS* 30 mL is a sterile intraocular irrigating solution 
for use during surgical procedures requiring a relatively small volume of 
intraocular perfusion, e.g., anterior segment surgical procedures. The solu- 
tion consists of two separate parts which are mixed aseptically prior to use. 
BSS PLUS” 500 mL ıs a sterile intraocular irrigating solution for use during 
intraocular surgical procedures, even those requiring a relatively long intra- 


ocular perfusion time (e.g., pars plana vitrectomy, phacoemulsification, 
extracapsular cataract extraction / lens aspiration, anterior segment recon- 
struction, etc.). 

The solution does not contain a preservative and should be prepared just 
prior to use in surgery. 

Part |: A sterile 28.8 mL solution in a 30 mL single-dose plastic bottle or a 


Sterile 480 mL solution in a 500 mL single-dose bottle to which the Part Il 
concentrate is added. Each mL of Part | contains: Sodium Chloride 7.44 mg, 


é Potassium Chloride 0.395 mg, Anhydrous Dibasic Sodium Phosphate 
0.433 mg. Sodium Bicarbonate 2.19 mg, Hydrochloric Acid and/or Sodium 
Hydroxide (to adjust pH), in Water for Injection. DM-00 
Part Il: 30 mL size: A sterile concentrate in a 1.2 mL single-dose syringe for 
addition to Part! 500 mL size: A sterile concentrate in a 20 mL single-dose 


vial for addition to Part I. Each mL of Part II contains: Calcium Chloride Dihy- 
drate 3.85 mg, Magnesium Chloride-Hexahydrate 5 mg, Dextrose 23 mg, 














Glutathione Disulfide (Oxidized Glutathione) 4.6 mg, in Water for Injection. 
DM-00 
After addition of BSS PLUS” Part II to the Part | bottle, each mL of reconsti- 
tuted product contains: Sodium Chloride 7.14 mg, Potassium Chloride 

0.38 mg, Calcium Chloride Dihydrate 0.154 mg, Magnesium Chloride Hex- 

ahydrate 0.2 mg. Anhydrous Dibasic Sodium Phosphate 0.42 mg, Sodium 

Bicarbonate 2.1 mg, Dextrose 0.92 mg, Glutathione Disulfide (Oxidized Glu- 

tathione) 0.184 mg, Hydrochloric Acid and/or Sodium Hydroxide (to adjust 

pH), in Water for Injection. 

The reconstituted product has a pH of approximately 7.4. Osmolality is 

approximately 305 mOsm/kg. 

CONTRAINDICATIONS: There are no specific contraindications to the use of 

BSS PLUS” however, contraindications for the surgical procedure during 

which BSS PLUS * is to be used should be strictly adhered to 

WARNINGS: For IRRIGATION during ophthalmic surgery only. BSS PLUS” 

is NOT for injection or intravenous infusion. 

PRECAUTIONS: DO NOT USE BSS PLUS” UNTIL RECONSTITUTED. Do not 

use Part | if it does not contain a vacuum (500 mL size). Do not use additives 

other than Part II. Do not use if Part I, Part II or the reconstituted solution is 
discolored or contains a precipitate. SINCE BSS PLUS IS INTENDED FOR 

INTRAOCULAR IRRIGATION, IT DOES NOT CONTAIN A PRESERVATIVE 

AND, THEREFORE, SHOULD NOT BE USED ON MORE THAN ONE PATIENT. 

DISCARD ANY UNUSED SOLUTION SIX HOURS AFTER PREPARATION. 

Studies suggest that intraocular irrigating solutions which are iso-osmotic 

with norma! aqueous fluids should be used with caution in diabetic patients 

undergoing vitrectomy since intraoperative lens changes have been 
observed. 

There have been reports of corneal clouding or edema following ocular sur- 

gery in which BSS PLUS” was used as an irrigating solution. As in all sur- 

gical procedures, appropriate measures should be taken to minimize trauma 
to the cornea and other ocular tissues. 

ADVERSE REACTIONS: Rarely, postoperative inflammatory reactions as well 
as incidents of corneal edema and corneal decompensation have been 
reported. Their relationship to the use of BSS PLUS has not been 
established. 
QVERDOSAGE: The solution has no pharmacological action and thus has no 
potential for overdosage. However, as with any intraocular surgical proce- 


Properly designed and dure, the duration of intraocular manipulation should be kept to a minimum. 

i 4 d . U.S. Patent Nos. 4,443 432 and 4,550,022 

2 TEXT REFERENCES: 

written, a /2 page a In 1. Alvarez Saornil, M. A., Pastor Jimeno, J. C.: Role of the intraocular irri- 
= gating solutions in th pathogenesis of postvitrectomy retinal edema. 

AJO can be just the Current Eye Research. Vol. 6:12, 1987. 
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necessary exposure you 3. Hi geen M., Kollarits, C. R., Fukui, H., Fishman, M. L., Michels, 
: . G., and Mikuni, l.: Intraocular irrigating solutions and lens clarity. 
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during diabetic vitrectomy. Ophthalmology, 91:116-121, 1984. 

7. Haimann, M. H., Abrams, G. W., Edelhauser, H. F., and Hatchell, D. L.: 
The effect of intraocular irrigating solutions on lens clarity in normal and 
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of BSS PLUS on the corneal endothelium with intraocular lens implan- 
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787-3853. Personal computer design 
assistance available also. 
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HITS vs. PITS. 


The 16-degree cone angle on ot 
T970 Nd:YAG Laser makes the 
difference. Itis your assurance ( 
breakdown at the posterior cap 
sule, which minimizes damage 
to the IOL. That’s why Coheren 
has designed the laser and 
optical system to assure that 
each system delivers this high- 
quality beam. 

Rigorous quality control and 
precision are reflected througt 
out the 7970 photodisrupter. 
The beam profile and spot size 
oe ; have been optimized for com- 

ee n pleting the procedure ina 

y minimum number of treatmen 
shots. To circumvent problems 
of patient movement in even th 
most delicate procedures, our 
true burst mode delivers nano 
second pulses at microsecond 
intervals. 

The exact energy you want, 
delivered to the exact location i 
the patient’s eye. Every time. 
Why take a chance with your 
next procedure? Contact 
Coherent today. 
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270 West Bayshore Road, Palo Alto, CA 94303 
300) 635-1313 (800) 423-9543 (in California) 
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Disclosure Statement and Copyright Transfer 


This disclosure statement and copyright transfer must be signed by each author and included with the 
manuscript at the time of submission. No article or letter will be processed until the signed statement and 
transfer has been received. 


Disclosure Statement 


The enclosed typescript, illustrations, and tables are submitted solely to THE AMERICAN JOURNAL OF 
OPHTHALMOLOGY. The undersigned confirm that the written narration, the data, and the illustrations have not 
been previously published, have not been simultaneously submitted for publication, will not be submitted for 
publication while this work is under consideration, and are not subject to copyright or other rights except those 
of the authors. The authors further confirm that variations of the narration, variations of the data, variations of 
the illustrations, or variations of interpretation have not been submitted for publication and will not be 
submitted for publication while this work is under consideration by or, if accepted, prior to publication in THE 
AMERICAN JOURNAL OF OPHTHALMOLOGY. Additionally, the material has not and will not be the topic of news 
interviews or press releases. 

The authors further confirm that the narration, the illustrations, the data, or variations thereof have not been 
the topic of distribution by auditory or visual reproduction including video tapes, cassettes, or records. They 
further confirm that these materials have not been the topic of a lecture, radio or television broadcast, or a poster 
exhibit, except as indicated. They further confirm that the narration or portions of it, the data, or portions of 
them, and the illustrations, have been presented at scientific meetings only as indicated. 

The authors of this study confirm that each has contributed significantly to the formulation or execution of the 
study or to the writing of the paper herein submitted. The authors further confirm that they have read and 
concur in the writing and conclusion of the typescript, data, and illustrations submitted herein. 

Complete disclosure of any proprietary interests such as patent rights, commercial financial support, 
commercial consultation fees, or related equity ownership, must be provided in a separate statement. 


Copyright Transfer 


This signed copyright transfer confirms that each part of this work, including the text, the illustrations, the 
tables, the data, and the references, has been submitted solely to THE AMERICAN JOURNAL OF OPHTHALMOLOGY. 
The undersigned author or authors transfer to THE AMERICAN JOURNAL OF OPHTHALMOLOGY all rights, title, and 
interest to all parts of the written work named below, including the following: (1) copyright, (2) the right to grant 
permission to republish in whole or part with or without fee, (3) the right to produce reprints or preprints for 
sale or for free distribution, and (4) the right to republish the work ina collection of articles in any other format. 
The authors further affirm that the work has not been previously published and is not subject to copyright or 
other rights. 
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Grieshaber 


THE MANIPULATOR 
It’s like a third hand. 


The Grieshaber Manipulator is a unique multi-function 
instrument that can reduce the number of instrument 
changes during vitreous surgery. It’s a light source, a 
coagulator, and a suction forceps—all in a 1mm shaft. 


By syringe action, the Manipulator is used to flush 
away pooled blood, or by gentle suction it grasps 
membranous tissue and holds it out of the visual 
path. Meanwhile the same instrument is providing 
constant illumination and keeps coagulation capability 
instantly available at the tip. 


Now with light, coagulation, and manipulation all 
directed by one hand, the other is free for surgical 
instruments of choice. 


Learn more about the many advantages 
offered by the Grieshaber Manipulator*. 
Call us for complete information: 
(215) 741-0550 


* Developed at the Duke Eye Center, 
Durham, North Carolina. 


Grieshaber 3 


3000 Cabot Blvd. West 
PO. Box 1099 
h PA 19047 
VISIT OUR BOOTH (#1946) AT THE A.A.O. Telephone (215) 741-0550 





MAINSTER 
RETINA LASER LENS 


Ideal lens for panretinal photocoagulation, focal laser 
therapy, diagnostic observation and photography 


Mainster Retina 
Laser Lens 








Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


e High lateral magnification offers retinal detail comparable to conven- 
tional Goldmann type biomicroscopy 


e Large total field of view with suitable lens and eye movements 


e High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 


e High retinal resolution and good visibility through hazy ocular media 
e Minimal beam astigmatism in the periphery of the field 


e Performs well with small pupil diameters, and affords excellent corneal 
stability and lid control 


VISIT OUR BOOTH (#937) AT THE A.A.O. 


Designed by: 
Martin Mainster, M.D., Ph.D. 


Kansas City, KS ] MANUFACTURED BY: 
Optics: (@)eu Aamen 
Phillip J. Erickson, M.S. 


Engineering: (206) 455-5200 2255-116th Avenue N.E. 


yale ine. 


Vol. 106, No. 3 


MARYSVILLE 
MEDICAL 
GROUP 


We are a 46 physician multi-specialty 
Group seeking a Board Certified/Eligible 
General Ophthalmologist. The Eye De- 
partment consists of two Ophthalmolo- 
gists and optometric support. We offer a 
competitive salary first year with produc- 
tion incentive, partnership thereafter. 
For additional information, please send 
CV to: 


Warren J. Boyer, Jr., M.D. 
Marysville Medical Group 
800 Third Street 
Marysville, California 
95901-5889 





Announcing the 16th Annual 


FRONTIERS IN 
OPHTHALMOLOGY 


a continuing medical education seminar 
to be held 


February 15, 16 and 17, 1990 


at the famed 
Red Lion’s La Posada Resort 
Scottsdale, Arizona 








You are invited to join with colleagues from through- 
out North America as a participant in the 16th annual 
Frontiers in Ophthalmology seminar. Topics to be 
presented by the distinguished faculty will include: 


e Cataracts e Ophthalmic Ocular Plastics 

e Cornea e Striving for Economic Freedom 
e Glaucoma e Stress Management 

e Retina 





Sponsored by 
St. Luke’s Medical Center, 
and Prentice Eye Institute, Phoenix 
Edward L. Shaw, M.D. Seminar Chairman 
Category | C.M.E. credit will be awarded 





For additional information, contact: 
Christine Campbell, Campbell Meeting Management, 
1419 East Divot Drive, Tempe, Arizona 85283 
(602) 820-7027 
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For 17 years, Perkins Tonometers have reigned 
as the very finest hand-held Goldmann applanation 
tonometers in the word. The Perkins MKI combines 
our proven expertise with input from practitioners 
around the globè, to create a tonometer so precise 
and convenient that it has become a standard by 
which all others are judged. 

Only Clement Clar e offers you a full featured 
Goldmann applanation tonometer in one of the 
lowest priced instruments on the market. And we 
can maintain the accuracy and performance of your 
Perkins Tonometer with our innovative new Perkins 
Recertification Program, PRP, a series of calibration 
and maintenance procedures created to ensure years 
of confident use under the most demanding conditions. 

For more information on the Perkins Recertification 
Program (PRP) or the Perkins MKII please fill out and 
send this ad to Clement Clarke, Inc. or call us toll-free 
at 1-800-848-8923, and find out why Perkins' design, 


features, and factory service make it... 


The tonometer held in the highest esteem. 








Please send me information on Clement Clarke's Perkins MKII and PRP. 


Name 


Address 


Clement Clarke, Inc., 3128-D E. 17th Avenue, Columbus, Ohio 43219 
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Now you can create a complete 
ophthalmic cryosurgery center 
in your office — instantly and 
economically. 

And you can do it with 
confidence. Because your 
instruments are uncom- 


monly cold. And un- 
commonly good. : 
They're made by i 


Wallach, the 


leader in LO 
cryosurgery Á > 
technology. 4a 4 
A Both the 
Wallach Pencil 


AA and the Wallach 


ed to a single attractive 
console—the only one of 
its kind. 
Whether you're correcting 
retinal tears or trichiasis, you get 
the coldest freeze available in a 
compact, functional design that's 
ideal for in-office use and out-patient 
surgery centers. 

You get quick-reading digital 
readouts, instead 
of meters, 
to tell you tip 
temperature or depth 
of freeze instantly. (An optional 
digital timer beeps to give you 
freeze times when you can't watch 
the readout.) These are just some of 
the features that make Wallach the 
instruments of choice when 
cryosurgery is the procedure 
of choice. 

Wallach Pencil. You 
can treat retinal tears 
Safely, simply and quickly 


AH 


“U.S. Patent No. 4,377,168 


UNCOMMON 















Freezer are connect- 


{ p 4 
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THE 








COLD. 


with the Wallach Pencil. 
Only Wallach gives you an effect 
called “focused freeze" It's 


The Freezer is designed for 
ease of operation. Its angled con- 
struction fits more comfortably in 
your hand, and gives you an unob- 
structed view of both tip and tissue. 
And the shorter shaft lets you get 


-n 






the fastest freeze available. closer so 
And it’s safer and more precise. you can see 

Instead of the halo-like lateral and work 
freeze you get with other instru- better. 
ments, you get a tiny iceball, focused Un- 
forward, into the tissue you're commonly 
working on. You don't run the risk priced. 
of freezing adjacent healthy tissue. The Wallach 
And your vision is unobstructed. Ophthalmic | 

With the Wallach Pencil, you Cryosurgery 
can freeze and defrost, freeze and System* 
defrost, again and again. More Is Not only 
quickly than ever before. Some phy- attractive, 
sicians have reported that retinal excellently 
procedures take up to one-third made and 
less time using the Wallach Pencil. intelligently 

Wallach Freezer. With the designed. 
Freezer, you're equipped for in-office It's also the 
treatment of common lumps and most cost- D7 
bumps and trichiasis. The smallest, effective way to begin your in-office 
lightest, most maneuverable and practice. 


So choose the Wallach System. 

And enjoy all the benefits of 
the uncommon cold. 
For more information, 

write or call: 
Wallach Surgical Devices, Inc. 
291 Pepe's Farm Road 
Milford, CT 06460 
|-800-243-2463. 


WAILACH 


reliable instrument on the market, 


the Freezer's unique two-trigger 
control gives you maximum preci- 
sion with unobstructed gas flow. 
One trigger gives you Wallach’s fast 
freeze. The other gives you control- 
lable defrost— 


rapid, ambient 
or continuous. Together they give 
you more operating latitude than 
you've ever had before. 


Speed 
corneal 
epithelial 


healing 
as much as 
50% 
or Li rore? 


(We're about to tell you how 
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Wills Eye Hospital 


announces 


The Advanced Vitrectomy Course: 
Vitreous Substitutes, Drugs and Technique 
October 20-21, 1989 


Jay L. Federman, M.D., Program Chairman 


Guest Speakers: 


Mark Blumenkranz, M.D. 


Koyal Oak, Michigan 


Stanley Chang, M.D. 
New York, New York 


Relja Zivojnovic, M.D. 
Rotterdam, Holland 


This course will teach advanced techniques of vitreoretinal surgery concentrating on the use of vitreous 
substitutes such as silicone oil, the perfluorocarbons, SF6 and various intravitreal drugs. This is a two day 
course with lectures and video tapes concentrating on these techniques with round table discussions. 


AMA-CME 14 Credit Hours 
(Category I) 





FM tg fluorometholone) 0.1% 
Liquifilm® sterile ophthalmic suspension 





INDICATIONS AND USAGE: FML is indicated for the treatment of corticosteroid-responsive inflam- 
mation of the palpebral and bulbar conjunctiva, cornea and anterior segment of the globe. 


CONTRAINDICATIONS: FML is contraindicated in the following conditions: Epithelial herpes sim- 
plex keratitis (dendritic keratitis), vaccinia, varicella, and other viral diseases of the cornea and 
conjunctiva, tuberculosis of the eye, fungal diseases of the ocular structures and hypersensitivity 
to any ingredient of the medication. 


WARNINGS: Corticosteroid medication in the treatment of patients with a history of herpes simplex 
keratitis (involving the stroma) requires great caution; frequent slit lamp microscopy is mandatory. 


Prolonged use may result in elevation of IOP, with damage to the optic nerve, defects in visual acuity 
and fields of vision, and/or in posterior subcapsular cataract formation. It may also aid in the estab- 
lishment of secondary ocular infections from fungi or viruses liberated from ocular tissues. 


Various ocular diseases and long-term use of topical corticosteroids have been known to cause 
corneal and scleral thinning. Use of topical corticosteroids in the presence of thin corneal or scleral 
tissue may lead to perforation. 


Acute purulent untreated infection of the eye may be masked or activity enhanced by the presence 
of corticosteroid medication. 


PRECAUTIONS: General: As fungal infections of the cornea are particularly prone to develop coin- 
cidentally with long-term local corticosteroid applications, fungal invasion must be suspected in 
any persistent corneal ulceration where a corticosteroid has been used or is in use. 


Intraocular pressure should be checked frequently. 


Carcinogenesis, mutagenesis, Impairment of fertility: No studies have been conducted in animals 
or in humans to evaluate the possibility of these effects with fluorometholone. 


Pregnancy Category C: Fluorometholone has been shown to be teratogenic and embryocidal in 
rabbits when given in doses approximating the human dose and above. There are no adequate, 
well-controlled studies in pregnant women. Fluorometholone should be used during pregnancy 
only if the potential benefit outweighs the potential risk to the fetus. 


Fluorometholone was ocularly applied to both eyes of pregnant rabbits at various dosage levels 
on days 6 to 18 of gestation. A significant dose-related increase in fetal abnormalities and in fetal 
loss was observed. 


Nursing Mothers: It is not known whether topical ophthalmic administration of corticosteroids could 
result in sufficient systemic absorption to produce detectable quantities in breast milk, neverthe- 
less, the physician should consider having the patient discontinue nursing while the drug is being 
administered. 


Pediatric Use: Safety and effectiveness in children have not been established. 
ADVERSE REACTIONS: Adverse reactions include, in decreasing order of frequency, elevation of 


intraocular pressure (IOP) with possible development of optic nerve damage; loss of visual acuity 
or defects in fields of vision; posterior subcapsular cataract formation; and delayed wound healing. 


The following have also been reported after the use of topical corticosteroids: Secondary ocular 
infection from pathogens liberated from ocular tissues and, rarely, perforation of the globe when 
used in conditions where there is thinning of the cornea or sclera. 


#© ALLERGAN PHARMACEUTICALS 
A Division of Allergan, Inc, Irvine, CA 92713. 
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Further Information: 

Wills Eye Hospital 

Department of Continuing Medical Education 
9th & Walnut Streets 

Philadelphia, PA 19107 

(215) 928-3378 
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INTERNATIONAL CONFERENCE 
ON HERPETIC EYE DISEASES 
OXFORD, ENGLAND 


25th — 27th JULY, 1990 


Bristol University, Depts. of Ophthalmology, 
& Microbiology invite you to the 


INTERNATIONAL CONFERENCE ON 


HERPETIC EYE DISEASES 


The deadline for abstracts 28th Feb. 1990 
A limited number of bursaries are available to 
junior scientists, apply in writing to the address below. 













Conference Details, Registration Forms and 
Abstract Forms are available from the: 


CONFERENCE SECRETARIAT: 
Medical Connection, PO Box 643, Bath BA1 5QZ 


Tel: 0225-448074 Fax: 0225-448075 











Wellcome 





Meeting the Viral Challenae 


inflammation. 


Many medications 


have been formulated 


to reduce it. But when it 


comes to long-term inflammation 
therapy, there's something we'd like you 
to remember. There is a proven, time-tested 


Steroid that safely and effectively reduces or 
eliminates inflammation with a lower propensity to raise 
IOP than dexamethasone. It penetrates ocular tissue for effective 
drug delivery. Its microfine suspension provides an opportunity for rapid 


absorption. itis, in fact, one of the most frequently prescribed anti-inflammatory ocular 
medications in existence. By now it should all be very clear. For long-term control, switch to FML.° 
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Risk Factors for the Development and Severity of 


Glaucoma in the Pigment Dispersion Syndrome 





Stephen M. Farrar, M.D., M. Bruce Shields, M.D., Kevin N. Miller, M.D., 
and Charles M. Stoup, Ph.D. 


The medical records of 93 patients with pig- 
mentary glaucoma and 18 patients with pig- 
ment dispersion syndrome were studied with 
regard to factors associated with the presence 
and severity of secondary glaucoma within 
this population. Male gender, black race, se- 
vere myopia, and Kriikenberg spindles were 
identified as possible risk factors. Men were 
predominant in this population 75 (67.6%); the 
diagnosis was made in men at an earlier age; 
they had a higher proportion in the glaucoma 
group; and they required more aggressive 
glaucoma therapy. There were only four black 
patients, but all required surgery. Patients in 
the glaucoma group had significantly more 
severe myopia and a higher incidence of 
Krtikenberg spindles. These risk factors may 
help to identify which patients with the pig- 
ment dispersion syndrome require closer 
follow-up or the possible initiation of prophy- 
lactic therapy. 


The piGMENT DISPERSION syndrome is charac- 
terized by a loss of pigment granules from the 
iris pigment epithelium, creating spoke-like 


Accepted for publication June 16, 1989. 

From the Duke University Eye Center, Department of 
Ophthalmology, Durham, North Carolina. 

Reprint requests to M. Bruce Shields, M.D., Duke 
University Eye Center, Box 3802, Durham, NC 27710. 


transillumination defects in the mid-peripheral 
iris. These granules are deposited on several 
anterior segment structures, including the cor- 
neal endothelium (Krtikenberg spindle) and 
trabecular meshwork. In a high percentage of 
such cases, pigment in the meshwork leads to 
secondary glaucoma, referred to as pigmentary 
glaucoma. Since the pigment dispersion syn- 
drome and pigmentary glaucoma typically af- 
flict young adults, early detection and appro- 
priate therapy are especially important in 
preventing a long life of blindness. 

As with any form of glaucoma, the optimum 
treatment strategy is to recognize and treat the 
underlying mechanism before the glaucoma 
ever develops. The observation of Campbell,’ 
that rubbing of the iris pigment epithelium 
against packets of lens zonules is responsible 
for the pigment dispersion, makes such an 
approach potentially feasible for pigmentary 
glaucoma. It may be that miotic therapy, espe- 
cially with alpha-adrenergic antagonists that 
do not affect accommodation, will separate the 
iris and zonules sufficiently to arrest the pig- 
ment dispersion and prevent or reverse the 
glaucoma. If such treatment of the pigment 
dispersion syndrome, to prevent pigmentary 
glaucoma, is proven to be effective, it would be 
helpful to know which patients are at higher 
risk of developing the glaucoma, in order to 
select those patients for whom prophylactic 
therapy might be most appropriate. Addition- 
ally, a knowledge of which patients with the 
pigment dispersion syndrome are at a higher 
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risk of developing pigmentary glaucoma would 
help in deciding how closely each patient 
should be followed up. 

We undertook a retrospective study of a se- 
ries of patients with the pigment dispersion 
syndrome or pigmentary glaucoma, with spe- 
cial emphasis on the risk factors that are associ- 
ated with the development and severity of 
secondary glaucoma within this patient popu- 
lation. 


ee 
Subjects and Methods 
a a Ae ae 


The medical records of all patients who have 
been coded with the diagnosis of the pigment 
dispersion syndrome or pigmentary glaucoma 
from the glaucoma service of the Duke Eye 
Center were reviewed. A diagnosis of pigment 
dispersion syndrome was based on moderate to 
heavy trabecular meshwork pigmentation that 
could not be accounted for by any other ocular 
disorder, as well as either mid-peripheral 
spoke-like iris transillumination defects, 
Krtikenberg spindles, or both. For the diagno- 
sis of pigmentary glaucoma, it was required 
that the patient have the above criteria plus 
glaucomatous damage (a rating of > 1 on the 
visual field, optic nerve head grading scales, or 
both, shown in Table 1) or an intraocular pres- 
sure increase, usually above 30 mm Hg, for 
which treatment was believed to be indicated. 
Patients who progressed from the pigment dis- 
persion syndrome to pigmentary glaucoma 
during the study were assigned the latter diag- 


TABLE 1 
GRADING SCALES 


a 


GRADE DESCRIPTION 
Visual Field 

0 Normal visual fields 

1 Paracentral scotoma, concentric constriction, 
enlargement of blind spot 

2 Single arcuate scotoma, nasal step 

3 Double arcuate scotoma, central island, temporal 
island 


Optic Nerve Head 
Normal neural rim 
Sloping rim, saucerization 
Thinning of rim 
Loss of rim 


_—_—_—_—_—_—_—_—— 


On O 


nosis for purposes of evaluating risk factors for 
the development of the glaucoma. The patients 
were further divided into four groups accord- 
ing to their level of treatment. Patients in 
Group A were receiving no therapy, that is, 
those with the pigment dispersion syndrome. 
Patients in Group B were those with pigmen- 
tary glaucoma whose glaucoma was controlled 
medically; these patients were further divided 
into Groups B, and B, on the basis of < 4 and > 
4 on the medication point value scale, respec- 
tively (Table 2). Patients in Group C were those 
whose pigmentary glaucoma required laser or 
conventional surgery. 

For each patient, the following data were 
recorded for analysis in the study: gender, 
race, age at diagnosis and at initial visit in the 
study, a history of retinal detachment, and a 
family history of glaucoma. The following were 
also recorded from the initial visit: diagnosis, 
visual acuity, refractive error (spherical 
equivalents), intraocular pressure (Goldmann 
applanation), presence of Kriikenberg spindles 
and iris transillumination, extent of trabecular 
meshwork pigmentation and iris processes, op- 
tic nerve head appearance, visual fields, and 
the number and types of glaucoma medications 
and surgical procedures. 

Patients who were followed up at the Duke 
Eye Center for six months or more were also 
examined for stability or change in visual acu- 
ity, intraocular pressure, optic nerve head sta- 
tus, visual fields, medication, and surgery be- 
tween the initial and final visits. For this 
purpose, a minimum of one visit per year was 
recorded for study analysis, with additional 
entries if any change occurred more frequently 
than this. 

Chi-square analysis was used to examine 
differences in the distribution of classified vari- 
ables between gender, diagnosis, and treat- 
ment groups. An independent t-test was used 
to examine differences in the numerical varia- 
bles between gender and diagnosis. One-way 
analysis of variables was used to test for differ- 
ences between the treatment groups for numer- 
ical variables. 


AENEA EE OE EA EEA Se 
Results 
ee en es eS ee. E 


The medical records of 111 patients (217 eyes) 
were included in the study. Sixty-one (55%) of 
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TABLE 2 
GLAUCOMA MEDICATION POINT VALUE SCALE* 


CONCENTRATION 

MEDICATION (%) 
Timolol maleate 0.25 
Timolol maleate 0.50 
Betaxolol 0.50 
Epinephrine 1.00 
Epinephrine 2.00 
Dipivalyl epinephrine 0.10 
Levobunolo! 0.50 
Pilocarpine 1.00 
Pilocarpine 2.00 
Pilocarpine 4.00 
Pilocarpine 6.00 
Pilocarpine HS gel 4.00 
Ocusert Pilo-20 2.00 
Ocusert Pilo-40 4.00 
Carbachol 0.75 
Carbachol 1.50 
Carbachol 3.00 
Phospholine iodide 0.03 
Phospholine iodide 0.06 
Phospholine iodide 0.125 
Phospholine iodide 0.25 
Acetazolamide Sequel 500 mg 
Acetazolamide Sequel 500 mg 
Methazolamide 50 mg 


FREQUENCY POINT 


nN 


Twice daily 
Twice daily 
Twice daily 
Twice daily 
Twice daily 
Twice daily 
Twice daily 

Four times daily 
Four times daily 
Four times daily 
Four times daily 
Once daily 
Weekly 

Weekly 

Three times daily 
Three times daily 
Three times daily 
Twice daily 
Twice daily 
Twice daily 
Twice daily 

Once daily 

Twice daily 
Twice daily 


OFPNOFP FFP NA ND H HPN FP ARN = RNY WO =$- WA 





“Modified from Savage and associates. '® 


these were seen only once or for less than six 
months in consultation referral from another 
ophthalmologist. The remaining 50 (45%) were 
followed up at the Duke Eye Center for a range 
of six months to 14 years, with a mean of 4.3 
years. 

Of the 111 patients, 18 (16.2%) had the diag- 
nosis of pigment dispersion syndrome and in 
93 (83.8%) pigmentary glaucoma was diag- 
nosed on the initial visit. Seven patients in the 
former group progressed to pigmentary glau- 
coma during the course of follow-up in the 
study. 

The overall group consisted of 36 (32.4%) 
women and 75 (67.6%) men, with 106 (95.5%) 
white patients, four (3.6%) black patients, and 
one (0.9%) Hispanic. The age range at the time 
of diagnosis for 108 patients was 18 to 80 years, 
with an average of 38.8 years. Age at the initial 
study visit ranged from 18 to 80 years, with an 


average of 42.4 years. Six patients (5.5%) had a 
history of a retinal detachment and 29 (26.1%) 
had a family history of glaucoma. 

Visual acuity in the overall group was an 
average of 20/27.8 for right eyes and 20/32.9 for 
left eyes. The average refractive error was 
—3.26 diopters for right eyes and —3.35 diop- 
ters for left eyes, and the average intraocular 
pressure on initial visits was 24.2 mm Hg for 
right eyes and 23.9 mm Hg for left eyes. Among 
those patients taking medication, the average 
initial value (Table 2) was 5.16, and the average 
maximum medication value during follow-up 
was 6.55. 

An analysis of gender differences is summa- 
rized in Tables 3 through 5. Men were statisti- 
cally significantly younger than women at the 
time of diagnosis, with means of 36.7 and 43.2 
years, respectively (P < .01), as well as at the 
time of the initial study visit, with means of 


X 


TABLE 3 
ANALYSIS OF GENDER DIFFERENCES* 





GENDER 
a NN A a 
Age at enrollment in Mean 40.3 46.7 P< .02 
study (yrs) 
Age at initial diagnosis Mean 36.7 43.2 P< .01 
(yrs) 
Mean visual acuity R.E. 20/27.4 20/28.6 NS 
L.E. 20/29.6 20/39.7 NS 
Mean intraocular RE. 24.6 23.3 NS 
pressure (mm Hg) a 24.4 22.9 NS 
Mean refractive error R.E. —3.41 -2.97 NS 
(diopters) LE. -3.43 -3.19 NS 
Mean initial medication 6.37 4.17 P< .01 
index (Table 2) 
Mean maximum medication 7.63 6.38 NS 


index (Table 2) 





*NS, difference not statistically significant. 


40.3 and 46.7 years (P < .02). Among those 
patients taking medications, men had a statisti- 
cally significantly higher initial value on the 
medications scale (Table 2) than women, with 
respective mean values of 6.37 and 4.17 (P < 
.01). There was also a statistically significantly 
higher proportion of men than women in the 
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pigmentary glaucoma group (68 and 25, respec- 
tively) than in the pigment dispersion syn- 
drome group (seven and 11, respectively), X?” 
(1) = 8.06, P < 0.1 (Table 4). Men also differed 
statistically significantly from women with re- 
spect to treatment groups, with a higher pro- 
portion of men than women in treatment 
Groups B,, B,, and C as compared to Group A, 
X? (3) = 13.3, P < .01 (Table 5). Men and women 
did not differ significantly with respect to visu- 
al acuity, refractive error, intraocular pressure, 
or maximum medication values. 

An analysis of differences between the two 
diagnostic groups is shown in Table 4. Mean 
refractive errors showed a statistically signifi- 
cant difference between patients with the pig- 
ment dispersion syndrome and those with pig- 
mentary glaucoma, with differences of —1.91 
and —3.53, respectively, for right eyes (P < .05) 
and —1.88 and —3.65, respectively, for left eyes 
(P < .02). The two diagnostic groups did not 
differ significantly with respect to age at diag- 
nosis or the initial study visit, visual acuity, or 
intraocular pressure. 

An analysis of differences between the four 
treatment groups is shown in Table 5. Black and 
white races showed a statistically significant 
difference in that all four black patients were in 
treatment Group C, X* (3) = 9.01, P < .05. The 
incidence of Kriikenberg spindles was statisti- 
cally significantly higher in Groups B,, B,, and 


TABLE 4 
ANALYSIS OF DIAGNOSTIC GROUPS 





CHARACTERISTICS 

Age at enrollment Mean 

in study (yrs) 
Age at initial diagnosis (yrs) Mean 
Mean visual acuity R.E. 
LE. 
Mean intraocular R.E. 
pressure (mm Hg) LE. 
Mean refractive R.E. 
error (diopters) L-E. 


Ratio of women to men 


DIAGNOSIS* 
PIGMENT 
DISPERSION PIGMENTARY 
SYNDROME GLAUCOMA 
39.9 42.8 NS 
36.9 39.1 NS 
20/20.8 20/29.1 NS 
20/21.3 20/35.3 NS 
22.9 24.4 NS 
22.5 24.2 NS 
—1.91 —3.53 P< .05 
—1.88 —3.65 P< .02 
11/7 25/68 P < .01 


a 


*NS, difference not statistically significant. 
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TABLE 5 
ANALYSIS OF TREATMENT GROUPS 








TREATMENT GROUP* 
A B, Bo C 
Age at enrollment 
in study (yrs) 
Mean 38.7 420 40.0 458 NSt 
Median 37.0 390 375 43.0 
Range 11-59 18-80 21-62 21-73 
Age at initial 
diagnosis (yrs) 
Mean 37.7 385 348 42.5 NS 
Median 37.0 37.0 35.0 40.5 
Range 21-59 18-80 19-57 18-73 
Mean visual acuity 
R.E. 20/21 20/24.7 20/29.2 20/32.4 NS 
LE. 20/21.4 20/38.8 20/28.9 20/33.7 
Mean intraocular 
pressures (mm Hg) 
RE, 223 249 225 253 NS 
LE, 22.0 244 240 24.2 
Mean refractive 
error (diopters) 

R.E. -1.45 -3.61 -3.28 -3.44 NS 
LE, —1.64 -3.46 -2.96 —4.16 
Mean initial — 2.16 7.61 8.00 — 

medication index 
(Table 2) 
Mean maximum — 3.86 839 997 — 
medication index 
(Table 2) 
Gender 
Female 
N 7 16 3 10 P<.01 
% 63.6 43.2 10.7 286 
Male 
N 4 21 25 25 
% 36.4 568 893 71.4 
Race 
White 
N 11 37 28 31 P < .05 
% 100.0 100.0 100.0 886 
Black 
N 0 0 4 
% 0 0 0 11.4 
Family history 
of glaucoma 
N 3 8 8 10 NS 
% 273 216 286 286 
Kriikenberg spindles 
present 
N 6 32 27 28 P< .02 
% 545 865 964 80.0 
Transillumination 
defects present 
N 11 30 21 18 P<.1 
% 100.0 81.1 75.0 51.4 


C than in Group A, X? (3) = 10.78, P < .02. The 
incidence of iris transillumination defects was 
statistically significantly higher in Groups A, 
B,, and B, than in Group C, X? (3) = 13.28, P < 
.01. The percentage of patients with a family 
history of glaucoma was higher in treatment 
Groups B, and C, compared to A and B, al- 
though this observation did not reach statistical 
significance. No statistically significant differ- 
ences among treatment groups were found for 
age at diagnosis or initial study visit, visual 
acuity, refractive error, intraocular pressure, or 
extent of trabecular meshwork pigmentation. 

Among the 50 patients who were followed up 
by us for six months to 14 years (mean, 4.3 
years), four were in Group A, 14 in Group B,, 
seven in Group B,, and 25 in Group C on the 
final visit. This represents a conversion of 
seven patients from a diagnosis of pigment 
dispersion syndrome (that is, Group A) to pig- 
mentary glaucoma. There was no statistically 
significant difference in the mean follow-up 
time between the four groups. 

By definition, the remaining four patients in 
Group A did not require therapy during the 
period of follow-up. Of the 46 patients in the 
follow-up portion of the study who required 
treatment (that is, Groups B, Bọ and C), 22 
(47.6%) required an increase in medication. Of 
the 25 patients requiring surgery (Group C), 11 
(44%) received argon laser trabeculoplasty, 
eight (32%) underwent glaucoma filtering sur- 
gery, and six (24%) had both procedures. Of 
the overall follow-up group 38 (75%) had stable 
(less than two lines of loss on the Snellen chart) 
or improved visual acuity, with no statistically 
significant difference between the treatment 
groups. 

Of the patients in the follow-up group 30 
(59%) had no detectable progression of glauco- 
matous optic atrophy, with no statistically sig- 
nificant difference in frequency of optic nerve 
head change between the treatment groups. 
There was a Statistically significant difference 
in visual fields, however, with 13 (92.9%) of 
Group B, maintaining stable fields, while 17 
(66.7%) of Group C had progressive loss of 
their visual field, X? (2) = 10.39, P < .01. The 
intraocular pressure on the final visit, as com- 
pared to the initial visit, was stable or reduced 
in 49 (97.8%) of the overall follow-up group, 
with no statistically significant difference be- 
tween the treatment groups. 


*Group A, no treatment; B,, medication point value scale = 4 
(Table 2); Bz, medication point value scale > 4; C, laser or 
conventional surgery. 

tNS, difference not statistically significant. 
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Discussion 


Since the initial description by Sugar and 
Barbour’ in 1949, pigmentary glaucoma has 
been the focus of numerous studies. Lichter 
and Shaffer’ evaluated the diagnostic and prog- 
nostic signs of pigmentary glaucoma ina group 
of 102 patients, and Migliazzo and associates‘ 
later studied 65 of the same patients who had 
follow-ups of up to 35 years. Because of these 
and other studies, pigmentary glaucoma has 
become well recognized as a disorder that pri- 
marily afflicts young, myopic men. 

Less attention has been given, however, to 
risk factors among individuals with the pig- 
ment dispersion syndrome to predict which 
ones are more likely to develop pigmentary 
glaucoma. With the possibility that prophylac- 
tic therapy may be developed to prevent secon- 
dary glaucoma among pigment dispersion pa- 
tients, the knowledge of such risk factors gains 
clinical importance in deciding which patients 
might best profit from such therapy. 

The purpose of our study was to identify risk 
factors for the development of pigmentary 
glaucoma among patients with the pigment 
dispersion syndrome by correlating patient fea- 
tures with the presence and severity of the 
glaucoma. An assumption was made in the 
study that increasing levels of therapeutic man- 
agement correlate with increasing severity of 
the glaucoma. Features that were statistically 
significantly associated with the presence and 
severity of pigmentary glaucoma were male 
gender, black race, severe myopia, and 
Krtikenberg spindles. 

As with all previous reports,** there was a 
preponderance of men in the present study. 
What may be of more significance with regard 
to the risk of developing pigmentary glaucoma, 
however, were our additional observations that 
the diagnosis was made at an earlier age in 
men, that men had a higher proportion in the 
glaucoma group (whereas women predominat- 
ed in the pigment dispersion syndrome group), 
and that men required more aggressive medical 
and surgical therapy than women. It may be, 
therefore, that men are more likely to progress 
from the pigment dispersion syndrome to pig- 
mentary glaucoma and are likely to have more 
severe glaucoma when it does develop. This 
observation differs, however, from that of Mig- 


liazzo and associates* who noted that, once a 
patient was identified as a pigmentary glauco- 
ma suspect, the incidence of progression to 
pigmentary glaucoma was the same for men 
and women. 

Black race may be another indicator of a high 
risk for developing pigmentary glaucoma in 
patients with the pigment dispersion syndrome 
and for having a more severe form of the 
disease. Pigmentary glaucoma has only rarely 
been reported among black patients.*" Al- 
though there were only four black patients in 
the present study, to our knowledge this is the 
largest number in one study. All of these pa- 
tients required surgical intervention for their 
glaucoma. Despite the small numbers, this ob- 
servation was statistically significantly. 

Refractive error also appears to have prog- 
nostic significance, in that patients with pig- 
mentary glaucoma had means of —3.53 and 
—3.65 for right and left eyes, respectively, com- 
pared to —1.91 and —1.88, respectively, among 
our patients with the pigment dispersion syn- 
drome, a difference that is statistically sig- 
nificant. This observation is consistent with 
previous reports.”’ It is also consistent with 
Campbell’s theory for the mechanism of pig- 
ment dispersion in this syndrome in that the 
more myopic eyes are more likely to have deep- 
er anterior chambers with a greater potential 
for rubbing between iris and lens zonules.' 

The observation that Krtikenberg spindles 
are more commonly associated with pigmen- 
tary glaucoma than the pigment dispersion 
syndrome is not surprising, since the greater 
amount of pigment dispersion should have a 
greater chance of causing glaucoma. The obser- 
vation that iris transillumination defects were 
actually less common among patients requiring 
surgery was surprising, although there are sev- 
eral possible explanations for this. First, four of 
these patient were black in whom thick iris 
stroma may block the transillumination. Sec- 
ondly, this was a somewhat older group of 
patients in whom the defects may have begun 
to fill in. There have been several reported 
cases of an apparent improvement or arrest of 
progression of pigmentary glaucoma with in- 
creasing age.) A third possibility, as re- 
ported by Campbell,'“ is that miosis, due to 
either long-term miotic therapy or age, may 
help to lift the peripheral iris off the lens zon- 
ules, allowing the transillumination defects to 
fill in. 
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Probably the extent of trabecular meshwork 
pigmentation could not be correlated with the 
presence or severity of glaucoma because this 
was a retrospective study, using charts in 
which no systematic effort had been made to 
quantitate this feature. 

Family history of glaucoma may be another 
risk factor. Although our overall incidence of 
26.1% did not reach statistical significance, it is 
higher than in previous reports.*” The inci- 
dence of retinal detachment was six (5.5%) in 
our study, which is similar to that previously 
reported by Scheie and Cameron.* Other fac- 
tors that were studied, which did not appear to 
have prognostic significance for development 
or severity of pigmentary glaucoma, were age 
and visual acuity. 

A follow-up of approximately half of our total 
study population suggests that more than half 
of the patients with the pigment dispersion 
syndrome will progress to pigmentary glauco- 
ma, and that about half of these will eventually 
require laser or conventional surgery. 

The ratio of patients with pigment dispersion 
syndrome and pigmentary glaucoma is un- 
doubtedly heavily skewed toward the latter 
diagnosis in the present study, since all of 
these patients were referred to a glaucoma 
practice. Although it is hard to know how much 
this factor influences our observations, the 
findings in the present study appear to suggest 
that patients with the pigment dispersion syn- 
drome may have a greater chance of developing 
pigmentary glaucoma or of having a more se- 
vere form of the glaucoma if they have one or 
more of the following: male gender, black race, 
severe myopia, and Kriikenberg spindles. 
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A Limited Comparison of Apraclonidine’s Dose Response 


in Subjects With Normal or Increased Intraocular Pressure 





Donald A. Abrams, M.D., Alan L. Robin, M.D., Alan S. Crandall, M.D., 
Delmar R. Caldwell, M.D., David B. Schnitzer, M.D., Irvin P. Pollack, M.D., 
Janet E. Rader, M.D., and Troy A. Reaves, Jr., Ph.D. 


We performed a multicentered, placebo- 
controlled, randomized, crossover study com- 
paring the efficacy of 0.5% and 1.0% 
apraclonidine hydrochloride in 15 normal vol- 
unteers and 17 subjects with increased intraoc- 
ular pressure. Apraclonidine 1% produced a 
maximum 30.4% + 14.0% (4.7 + 2.4 mm Hg) 
decrease in mean intraocular pressure in nor- 
mal eyes and a 31.3% + 16.5% (7.6 + 4.2 mm 
Hg) decrease in eyes with increased pressure. 
Apraclonidine 0.5% produced a maximum 
25.8% + 9.7% (4.0 + 1.7 mm Hg) decrease in 
mean intraocular pressure in normal eyes and 
a 27.4% + 16.0% (6.8 + 4.5 mm Hg) decrease in 
eyes with increased pressure. There was no 
statistically significant difference in mean per- 
cent intraocular pressure lowering effect be- 
tween the 0.5% and 1.0% apraclonidine con- 
centrations. Most subjects treated with 
apraclonidine had a 220% reduction in intra- 
ocular pressure from baseline. Twelve hours 
after instillation of apraclonidine, nine of the 
normal volunteers had an intraocular pressure 
of 10 mm Hg or less. Apraclonidine produced 
the same percent intraocular pressure decrease 
regardless of the initial level of intraocular 
pressure. 


Cionrpine repuces intraocular pressure in 
normal and glaucomatous eyes.'? However, 
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clonidine’s intraocular pressure-lowering effect 
is far greater in eyes with increased intraocular 
pressure.~? Other intraocular pressure- 
lowering medications, such as topical beta- 
blockers, also have a smaller intraocular 
pressure-lowering effect in normal eyes when 
compared to glaucomatous eyes." 

Apraclonidine hydrochloride is an alpha- 
adrenergic agonist and a clonidine derivative. 
Used topically, apraclonidine has been shown 
to lower intraocular pressure in normalë and 
glaucomatous” eyes. These two studies tested 
apraclonidine’s intraocular pressure-lowering 
potential with different concentrations of the 
drug. We do not know whether the intraocular 
pressure lowering is comparable in normal in- 
dividuals and in patients with glaucoma. If 
apraclonidine produces a similar percentage 
intraocular pressure decrease in normal and 
glaucomatous eyes, it may be possible to study 
this compound on normal subjects to evaluate 
better its safety and mechanism of action. 

We performed a multicentered, placebo- 
controlled, randomized, crossover study to 
evaluate the efficacy and safety of 0.5% and 
1.0% apraclonidine in normal volunteers and in 
patients with increased intraocular pressure. 


Subjects and Methods 


We recruited volunteers with either normal 
or increased intraocular pressure. Subjects 
were excluded if they had any of the following 
conditions: active ocular infection, history of 
nonglaucomatous ocular disease, any abnor- 
mality preventing reliable applanation tonome- 
try, previous intraocular or laser surgery, re- 
cent contact lens wear, monocular vision, 
unstable cardiopulmonary disease, received 
systemic clonidine within 30 days before the 
study, hypersensitivity to apraclonidine or 
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clonidine, or chronic renal failure. We also 
excluded pregnant or nursing women, and 
women of childbearing age not using adequate 
contraceptive methods. We required negative 
results on a pregnancy test in all 
premenopausal women before beginning the 
study. The hospitals’ Institutional Review 
Boards approved the study. We obtained writ- 
ten informed consent from each subject. 

The first group of volunteers had ocular hy- 
pertension or mild primary open-angle glauco- 
ma. No subjects had advanced optic nerve 
damage in either eye. Volunteers were either 
untreated or controlled with a maximum of one 
ocular hypotensive medication. Before entering 
the study, subjects using ocular hypertensive 
medications underwent the following wash-out 
periods: four weeks for beta-blockers, two 
weeks for epinephrine products, and 48 hours 
for pilocarpine or carbonic anhydrase inhibi- 
tors. The second group (normal volunteers) all 
had normal intraocular pressures with no his- 
tory of glaucoma. 

The study design was identical for both 
groups. Baseline intraocular pressure, heart 
rate, blood pressure, and visual acuity were 
measured before the study in all subjects. We 
required baseline intraocular pressures to be 
between 24 and 34 mm Hg inclusively in at least 
one eye in subjects with increased intraocular 
pressure. We required baseline intraocular 
pressure in the normal volunteer study group 
to be between 12 and 18 mm Hg inclusively. All 
subjects had symmetric intraocular pressures 
(<4 mm Hg difference between eyes). Intraocu- 
lar pressure measurements were made by a 
physician using a Goldmann applanation to- 
nometer. 

Each group’s study was a double-masked, 
randomized, three-period crossover comparing 
apraclonidine 0.5%, apraclonidine 1%, and pla- 
cebo (vehicle). Each volunteer received all three 
medications in a random order. On the first day 
of each crossover period, we measured baseline 
intraocular pressure, visual acuity, pupil size, 
heart rate, and blood pressure. We performed 
slit-lamp biomicroscopy. We then placed one 
drop of study medication (either apraclonidine 
1%, apraclonidine 0.5%, or placebo) in each 
eye. We examined the patients two, nine, and 
12 hours later. Each patient received all three 
study medications with a minimum washout 
time between study periods of one week. Peri- 
ods 2 and 3 were identical to period 1 except for 
the study medication instilled. 

We reported results as the mean + LSD. We 


used the paired t-test to compare the same 
patient at different points in time; the two- 
sample t-test to compare means between the 
normal and increased intraocular pressure 
groups; and the chi-square test to compare 
categorical variables between groups. We aver- 
aged the results of left and right eyes of each 
patient to treat each subject as a unit for statis- 
tical analysis. 

We then performed an additional analysis to 
correct the data for diurnal fluctuation in intra- 
ocular pressure. For each volunteer, we sub- 
tracted the change in intraocular pressure from 
baseline with placebo treatment from the de- 
crease seen with each concentration of 
apraclonidine. We expressed these values as 
the mean corrected intraocular pressure de- 
crease + 15.D. 


TE 


Results 


ai) 


We enrolled 15 normal and 17 ocular hyper- 
tensive volunteers (Table 1). The major differ- 
ences between these two groups of subjects, 
besides baseline intraocular pressure, were age 
and race. Individuals with normal intraocular 
pressure were younger (P < .001) and none of 
15 normal subjects compared to seven of 17 
ocular hypertensive subjects were black (P < 
.O1). 


TABLE 1 
DEMOGRAPHIC INFORMATION 


rane 


NORMAL INCREASED 
INTRAOCULAR INTRAOCULAR 
PRESSURE PRESSURE 
VARIABLE (N = 15) (N = 17) 
Age (yrs) 
Range 24-59 23-73 
Mean 36.8 + 11.4 59.0 + 14.4 
Sex 
Male 10 (67%) 9 (53%) 
Female 5 (33%) 8 (47%) 
Race 
White 15 (100%) 10 (59%) 
Black 0 (0%) 7 (41%) 
Iris color 
Brown 7 (46%) 8 (47%) 
Green 1 (7%) o (0%) 
Blue/hazel 7 (47%) 5 (30%) 
Gray/black o (0%) 4 (23%) 
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TIME 

Fig. 1 (Abrams and associates). Line graph of mean 
intraocular pressures for subjects with normal base- 
line intraocular pressures. Both 0.5% and 1% 
apraclonidine lowered intraocular pressures signifi- 
cantly more than the placebo. There was no signifi- 
cant difference between 0.5% and 1% apraclonidine. 

Error bars represent 1 standard error. 


No normal volunteers had intraocular pres- 
sures of = 13 mm Hg at baseline. The mean 
baseline intraocular pressure at the beginning 
of each period varied from 15.2 + 2.0 mm Hg to 
15.4 + 2.3 mm Hg in the normal group (Fig. 1) 
and from 24.2 + 3.6 mm Hg to 24.6 + 3.4 mm 
Hg in the group with increased intraocular 
pressure (Fig. 2). There was no significant dif- 
ference in baseline intraocular pressure when 
comparing the three study periods within each 
volunteer group. The mean baseline intraocular 
pressures for the normal and increased intraoc- 
ular pressure volunteers were significantly dif- 
ferent (P < .001). Mean intraocular pressures, 
after both apraclonidine therapies, were always 
significantly lower than baseline in eyes of both 
sets of volunteers (P < .001). 

We compared the mean intraocular pressures 
of patients with light and dark colored irides 
(Tables 2 and 3). There was no significant differ- 


@—e PLACEBO 
@---@1.0% APRACLONIDINE 
@-—8 0.5% APRACLONIDINE 


MEAN 
IOP 
(MM HG) 





Baseline 2 Hrs 9 Hrs 12 Hrs 
TIME 

Fig. 2 (Abrams and associates). Line graph of mean 
intraocular pressures for subjects with increased 
baseline intraocular pressure. Both 0.5% and 1% 
apraclonidine lowered intraocular pressures signifi- 
cantly more than the placebo. There was no signifi- 
cant difference between 0.5% and 1% apraclonidine. 

Error bars represent 1 standard error. 


ence between these two groups at any time 
after therapy when treated with either 0.5% or 
1.0% apraclonidine. There was also no sig- 
nificant difference between patients with differ- 
ent colored irides when evaluating the mean 
intraocular pressure changes from baseline. 
When comparing the black and white volun- 
teers with increased intraocular pressure, there 
were no significant differences in mean intraoc- 
ular pressure or mean intraocular pressure 
change from baseline. There was also no differ- 
ence in intraocular pressure lowering when 
comparing the white normotensive and white 
ocular hypertensive volunteers. This absence 
of any statistical difference applied to both the 
0.5% and 1.0% solutions of apraclonidine. 
Subjects with increased intraocular pressure 
always had a larger net intraocular pressure 
decrease from baseline than did volunteers 
with normal pressure (P < .01 for apraclonidine 


TABLE 2 
MEAN + 1 S.D. INTRAOCULAR PRESSURE (mm Ha) OF VOLUNTEERS TREATED WITH 0.5% APRACLONIDINE 
CORRECTED FOR IRIS COLOR 





TREATMENT GROUP BASELINE 
Normal subjects 
Light irides 15.2. 18 
Dark irides 15.4 + 2.3 
Ocular hypertensive subjects 
Light irides 24.3 + 3.8 
Dark irides 24.2 + 3.8 


2 HRS 9 HRS 12 HRS 
118+23 11.7 = 2.4 10.8 + 2.9 
12.1+2.4 11.6 + 2.0 11.8 2 2.1 
16.8 +26 15.4+28 16.3 + 2.9 
17.0 + 3.4 16.0 + 3.9 16.6 + 5.7 
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TABLE 3 
MEAN + 1 S.D. INTRAOCULAR PRESSURE (mm He) OF VOLUNTEERS TREATED WITH 1.0% APRACLONIDINE 
CORRECTED FOR IRIS COLOR 


TREATMENT GROUP BASELINE 
Normal subjects 
Light irides 6.22 15 
Dark irides 15.1 + 2.3 
Ocular hypertensive subjects 
Light irides 26.0 + 4.1 
Dark irides oa = 27 


2 HRS 9 HRS 12 HRS 
112 £ 1.9 10.8 + 2.0 10.5 + 2.3 
1052 14 TIA L125 1141220 
19.4 + 6.9 17.9 =+3.5 156+ 43 
17.4+ 4.4 16.6 + 4.6 17.00 + 4.5 


OO 


0.5% and P < .05 for apraclonidine 1%). We also 
looked at the mean corrected intraocular pres- 
sure change from baseline (Table 4). When we 
corrected the intraocular pressure decrease for 
the diurnal variation seen with the placebo, 
there was no significant difference between the 
groups with normal and increased intraocular 
pressure in their response to either concentra- 
tion of apraclonidine (P > .175 for apracloni- 
dine 0.5% and P > .250 for apraclonidine 1%). 
Assuming an alpha of 0.05 and standard devia- 
tions of 2.5 mm Hg and 4.0 mm Hg for the 
normal and ocular hypertensive groups, re- 
spectively, and given the sample size of this 
study, there was a 75% chance of detecting a 
3-mm Hg treatment effect. 

There was significantly more intraocular 
pressure variability in the group with increased 
intraocular pressure than in the group of nor- 
mal subjects. Because of this as well as the large 
difference between baseline intraocular pres- 
sure in the two treatment groups, we then 
measured responsiveness to apraclonidine as 


TABLE 4 
MEAN + 1 S.D. INTRAOCULAR PRESSURE DECREASE 
CORRECTED FOR DIURNAL VARIATION WITH PLACEBO 
(MM HG) 





TREATMENT GROUP 2 HRS 9 HRS 12 HRS 


Normal subjects 


0.5% apraclonidine 27 t22 20224 24227 
1% apraclonidine 36279 S1223 30229 
Ocular hypertensive 
subjects 
0.5% apracionidine 43240 35+ 4.2 5239 
1% apraclonidine A7236 34242 31230 





the percent change from baseline to reduce the 
amount of variability. 

The maximum mean intraocular pressure de- 
crease occurred 12 hours after medication de- 
livery in all groups. At this time in the 1.0% 
apraclonidine group, mean intraocular pres- 
sure decreased 30.4% + 14.0% (4.7 + 2.4 mm 
Hg) in normal volunteers and 31.3% + 16.5% 
(7.6 + 4.2 mm Hg) in patients with increased 
intraocular pressure. The percent mean intra- 
ocular pressure decrease was not significantly 
different between the two groups of eyes. Simi- 
lar results were obtained when 0.5% 
apraclonidine was used. Twelve hours after 
volunteers took their medications, mean intra- 
ocular pressure decreased 25.8% + 9.7% (4.0 + 
1.7 mm Hg) in normal volunteers and 27.1% + 
20.7% (6.7 + 5.4 mm Hg) in patients with 
increased intraocular pressure. The percent 
change from baseline was not significantly dif- 
ferent between the two groups. Both 0.5% and 
1.0% apraclonidine caused similar intraocular 
pressure lowering in the same group of sub- 
jects. There was no significant difference in 
either the absolute or the percent change in 
intraocular pressure when comparing 0.5% to 
1.0% apraclonidine in the same group of sub- 
jects. 

There was a marked diurnal intraocular pres- 
sure lowering in eyes treated with the placebo 
in both subject populations. This was larger in 
the eyes with increased intraocular pressure (P 
< .10). In normal volunteers, this 4% to 13% 
diurnal intraocular pressure decrease was sta- 
tistically significant at the nine- and 12-hour 
testing periods (P < .01). In subjects with 
increased intraocular pressure, this diurnal 
change varied from 8% to 17% and was always 
significant (P < .01). 

To estimate better the effect of medical treat- 
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Fig. 3 (Abrams and associates). Change in intraoc- 
ular pressures for subjects with normal baseline 
intraocular pressure. The data are expressed as the 
percentage decrease in intraocular pressure, relative 
to the placebo alone. There is no obvious difference 
between either concentration (0.5% and 1%) of 
apraclonidine. Error bars represent 1 standard error. 


ment alone (Table 4), we subtracted the effect of 
placebo from the intraocular pressure decrease 
found when eyes received apraclonidine. 
When we subtracted intraocular pressure 
changes caused by placebo from the intraocular 
pressure decrease caused by apraclonidine 
(Fig. 3 and 4), mean intraocular pressure at two 
hours decreased a maximum of 3.6 + 1.9 mm 
Hg (23.8% + 11.9%) in the normal group treat- 
ed with 1.0% apraclonidine and 2.7 + 2.2 mm 
Hg (18.5% + 15.1%) in the same group treated 
with 0.5% apraclonidine. The net intraocular 
pressure decrease at two hours was 4.7 + 3.6 
mm Hg (20.6% + 16.3%) in the increased intra- 
ocular pressure group treated with 1.0% 
apraclonidine and 4.3 « 4.0 mm Hg (16.9% « 
16.0%) in the same group treated with 0.5% 
apraclonidine. All of these net changes are 
statistically significant (P < .01). When we 
adjusted the mean intraocular pressure percent 
change from baseline for the diurnal change, 
there was no significant difference between the 
eyes with normal .and those with increased 
intraocular pressure (0.5% apraclonidine, P > 
.30; 1% apraclonidine, P > .30). The power to 
detect a significant difference between groups 
was 83%, assuming a 15% difference between 
groups to be clinically significant, alpha = 0.05, 
and standard deviations of 15%. 
Apraclonidine therapy always caused the in- 
traocular pressure to decrease at least 20% from 
baseline in at least 50% of the subjects (Table 5). 
More than 75% of subjects experienced at least 
a 20% intraocular pressure decrease at some 


0 
@---@ 1.0% APRACLONIDINE 
(5)- 4 @—e 0.5% APRACLONIDINE 
(10) 
% MEAN 
IOP (15) ‘ s: 
CHANGE | Meee, 





(30) 
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TIME 

Fig. 4 (Abrams and associates). Change in intraoc- 
ular pressures for subjects with increased baseline 
intraocular pressure. The data are expressed as the 
percentage decrease in intraocular pressure relative 
to the placebo alone. There is no obvious difference 
between either concentration (0.5% and 1%) of 
apraclonidine. Error bars represent 1 standard error. 


time during the study. More eyes had a greater 
intraocular pressure decrease with 1.0% 
apraclonidine than with 0.5% apraclonidine. 
However, this difference in intraocular pres- 
sure reduction was never statistically signifi- 
cant (chi-square analysis). 

Nine normal volunteers experienced mean 
intraocular pressure at or below the level of 
presumed episcleral venous pressure (Table 6). 
Twelve hours after instillation of the medica- 
tion, mean intraocular pressure was <10 mm 
Hg in 60% of eyes. Of eyes with increased 
intraocular pressure, one (12%) had a mean 
intraocular pressure of <10 mm Hg after 
apraclonidine therapy. 

At no time was there a clinically significant 
change in either systolic or diastolic blood pres- 


TABLE 5 
PERCENT OF PATIENTS WITH = 20% DECREASE IN 
INTRAOCULAR PRESSURE 





TREATMENT GROUP 2 HRS 9 HRS 12 HRS 





Normal subjects 


Placebo 6 6 28 

0.5% apraclonidine 62 50 60 

1% apraclonidine 82 71 ria 
Ocular hypertensive subjects 

Placebo 29 35 41 

0.5% apraclonidine 65 65 59 

1% apraclonidine 68 67 78 
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TABLE 6 
NUMBER OF EYES WITH AN INTRAOCULAR 
PRESSURE OF 10 mm HG OR LESS* 





TREATMENT GROUP 2 HRS 9 HRS 12 HRS 


Normal subjects 


Placebo 0 0 2 

0.5% apraclonidine 5 3 6 

1% apraclonidine 6 6 9 
Ocular hypertensive subjects 

Placebo 0 0 0 

0.5% apraclonidine 0 1 1 

1% apraclonidine 0 2 1 





*No volunteer had an intraocular pressure of 10 mm Hg or less 
at baseline. 


sure or resting heart rate. We detected no 
clinically significant change in mean pupillary 
diameter. 


Discussion 


In this study, apraclonidine caused intraocu- 
lar pressure lowering similar to that reported in 
previous studies.’ In the present study, 1.0% 
apraclonidine lowered intraocular pressure a 
maximum of 31% in eyes with increased intra- 
ocular pressure and 32% in eyes with normal 
intraocular pressure. Apraclonidine 0.5% low- 
ered intraocular pressure a maximum of 26% in 
normal subjects at 12 hours and 27% in eyes 
with increased intraocular pressure at nine and 
12 hours. The similarity in intraocular pressure 
lowering between the two groups existed de- 
spite the difference in age and racial mix of the 
two populations. 

The age difference between the two treatment 
groups could have influenced our results. Pre- 
vious studies evaluating apraclonidine found 
no relationship between age and intraocular 
pressure lowering.*” Additionally, it has not 
been shown that younger eyes respond differ- 
ently than older eyes to adrenergic glaucoma 
medications. 

We found no difference in apraclonidine’s 
intraocular pressure lowering effect when com- 
paring individuals with light and dark irides. 
The normal volunteer study group was equally 
divided between individuals with light and 


dark irides. There were no significant differenc- 
es in mean intraocular pressure (Tables 2 and 3) 
and mean intraocular pressure change from 
baseline between normalvolunteers with light 
or dark irides. Similarly, we found no differenc- 
es between light and dark irides, or white and 
black volunteers, in the group with increased 
intraocular pressure. Of these volunteers, 30% 
had light irides and 41% were blacks. Uveal 
melanin can bind to adrenergic drugs. This 
could reduce the amount reaching receptor 
sites, thereby reducing the effectiveness of 
apraclonidine in darkly pigmented irides. 
Apraclonidine’s intraocular pressure lowering 
effect was not influenced by iris color or race in 
this study. The concentrations of apraclonidine 
used could have been high enough to compen- 
sate for uveal binding; or, apraclonidine may 
not bind to receptors in humans like other 
adrenergic agents. 

There was a significant intraocular pressure 
decrease (diurnal fluctuation) in placebo- 
treated eyes. With placebo treatment, intraocu- 
lar pressure decreased a maximum of 10% in 
normal eyes and 17% in eyes with increased 
intraocular pressure. We subtracted this diur- 
nal variation from the intraocular pressure low- 
ering observed when active medication was 
administered. We could thus better determine 
the intraocular pressure reduction caused by 
instillation of the medications. When corrected 
for diurnal variation, mean intraocular pres- 
sure decreased a maximum of 23.8% + 11.9% 
with 1.0% apraclonidine and 18.5% + 15.1% 
with 0.5% apraclonidine in the normal volun- 
teers. In eyes with increased intraocular pres- 
sure, the net mean intraocular pressure de- 
creased a maximum of 20.6% + 16.3% in the 
1.0% apraclonidine group and 19.2% + 16.3% 
in the 0.5% apraclonidine group. This net 
change from baseline was statistically signifi- 
cant (paired t-test) at all times (P < .01), except 
in eyes receiving 1.0% apraclonidine with in- 
creased intraocular pressures at the 12-hour 
time interval (P < .05). This degree of intraocu- 
lar pressure lowering was the same for both 
concentrations and for both groups of volun- 
teers. 

This type of comparison partially eliminates 
nondrug-related influences on intraocular 
pressure by considering an individual's diurnal 
variation. This large diurnal intraocular pres- 
sure change emphasizes the importance of 
study design. When it is both ethical and prac- 
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tical, one should consider a placebo controlled 
crossover design when evaluating a drug's ef- 
fect on intraocular pressure. 

Apraclonidine lowers intraocular pressure 
similarly in volunteers with both normal and 
increased intraocular pressure. Other medica- 
tions lower intraocular pressure to a greater 
degree in glaucomatous eyes than in normals. ®7 
Timolol maleate, in nonplacebo-controlled 
studies, lowered intraocular pressure a maxi- 
mum of 24% to 28% in normal subjects between 
three and seven hours after drop instillation. 
Levobunolol hydrochloride caused a lowering 
of intraocular pressure in normals from 14% to 
21% from two to eight hours after drop instilla- 
tion. Neither study, however, had a crossover 
design with placebo. These results may have 
been less (or more) impressive had the authors 
accounted for the diurnal intraocular pressure 
variation found with placebo treatment. A larg- 
er intraocular pressure decrease is found when 
these drugs are used in subjects with glaucoma 
or ocular hypertension. 74 

Clonidine also lowers intraocular pressure 
more in eyes with increased intraocular pres- 
sure than in eyes with normal pressure. The 
authors used no placebo controls to evaluate 
the net intraocular pressure lowering of cloni- 
dine.’ Because apraclonidine hydrochloride 
lowers intraocular pressure similarly in 
normals and in subjects with increased intraoc- 
ular pressure, further study of this drug in 
normal volunteers may be possible. 

We do not fully understand apraclonidine’s 
mechanism of action. Apraclonidine has no 
effect on outflow facility in normal subjects." 
Gharagozloo, Relf, and Brubaker demonstrat- 
ed a decrease in aqueous flow in normal eyes 
treated with apraclonidine. Other investigators 
have observed comparable changes in separate 
studies in eyes of normal volunteers treated 
with both clonidine and timolol maleate.®" 
However, neither clonidine nor timolol appar- 
ently has as profound an effect upon intraocu- 
lar pressure in normal volunteers. Perhaps, 
apraclonidine has additional mechanisms for 
lowering intraocular pressure. It may cause a 
decrease in episcleral venous pressure or in- 
crease in uveoscleral outflow. In this study, 
80% (12 of 15) of normals and 12% (two of 17) of 
subjects with increased intraocular pressure 
had intraocular pressure decreases to below 10 
mm Hg. Clonidine decreases episcleral venous 
pressure in both treated and untreated fellow 


eyes of normal and glaucomatous human sub- 
jects.’ Apraclonidine may also decrease epi- 
scleral venous pressure, augmenting the intra- 
ocular pressure lowering derived from 
decreased aqueous flow. 

There was no significant difference in the 
intraocular pressure decrease achieved by 0.5% 
or 1.0% apraclonidine in either the normal or 
increased intraocular pressure group. 
Apraclonidine 0.25% is as effective in lowering 
intraocular pressure as 0.5% in glaucomatous 
eyes.” Lower concentrations of apraclonidine, 
which may cause fewer side effects, may be- 
come the choice in glaucoma therapy. 
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OPHTHALMIC MINIATURE 
The best eye-wash for granulated lids and inflammation of the eyes is 
composed of camphor, borax and morphine, in the following proportions. 
To a large wine-glass of camphor water—not spirits—add two grains of 
morphine and six grains of borax. Pour a few drops into the palm of the 


hand, and hold the eye in it, opening 


the lid as much as possible. Do this 


three or four times in twenty-four hours, and you will receive great relief 


from pain and smarting soreness. This 
ed oculist, and has never failed to reli 


recipe was received from a celebrat- 
eve the most inflamed eyes. 


Hugo Zieman and Mrs. F. L. Gillette, The White House Cook Book 
New York, The Saalfield Publishing Company, 1907, p. 509 





An Autosomal Dominant Form of Low-Tension Glaucoma 





Steven R. Bennett, M.D., Wallace L. M. Alward, M.D., and Robert Folberg, M.D. 


A condition causing glaucomatous optic at- 
rophy and visual field loss at normal or border- 
line intraocular pressure affected eight mem- 
bers of a family of consecutive generations. 
The disease was detectable in early adulthood 
and progressed slowly throughout life. The 
pattern of inheritance is autosomal dominant. 
One affected individual died of a myocardial 
infarction, and his eyes were obtained post 
mortem. Light and electron microscopic exam- 
ination demonstrated glaucomatous optic atro- 
phy with loss of ganglion cells. The trabecular 
meshwork, choroidal and optic nerve vascula- 
ture, retinal pigment epithelium, and photore- 
ceptors were normal in appearance. We believe 
this family has an autosomal dominant genetic 
condition that is a distinct type of low-tension 
glaucoma. 


Many investicators believe primary open- 
angle glaucoma and low-tension glaucoma 
have a polygenic or multifactorial mode of 
inheritance.” We identified a family with a 
distinct form of low-tension glaucoma that is 
inherited in an autosomal dominant fashion. 
These patients are differentiated from other 
patients with low-tension glaucoma because of 
distinctive clinical and genetic features. 


Subjects and Methods 


The family consisted of 12 individuals span- 
ning five generations (Fig. 1). Eight individuals 


Accepted for publication June 20, 1989. 

From the Departments of Ophthalmology (Drs. Ben- 
nett, Alward, and Folberg) and Pathology (Dr. Folberg), 
University of lowa, lowa City. This study was supported 
in part by an unrestricted grant from Research to Pre- 
vent Blindness, Inc., New York, and the Retinal Re- 
search Fund of the University of lowa. Dr. Folberg is a 
Research to Prevent Blindness Senior Scientific Investi- 

ator. 
a Reprint requests to Robert Folberg, M.D., Eye Pathol- 
ogy Laboratory, Room 233 MRC, University of Iowa, 
lowa City, IA 52242. 


over four generations were affected. One child 
in the fifth generation had features suggesting 
that he is affected, but was too young for 
diagnostic certainty. Complete ophthalmic his- 
tory including visual fields and disk photo- 
graphs was available for all individuals in the 
three most recent generations. Seven affected 
individuals were examined at the University of 
Iowa, and between two and 22 years of follow- 
up was available on these patients. Interviews 
with living family members provided informa- 
tion concerning generations I and II. The two 
individuals presumed affected in these genera- 
tions were both blind by age 55. Complete 
medical examination including computed to- 
mography of the head, serologic testing for 
syphilis, cardiologic evaluation, and routine 











V 4 = r CS 


Fig. 1 (Bennett, Alward, and Folberg). Pedigree of 
family affected by autosomal dominant low-tension 
glaucoma. The eyes in Case 1 (III-1) (marked with a 
star) were obtained post mortem for pathologic 
study. Squares indicate males and circles indicate 
females; solid symbols indicate affected; shaded 
symbol indicates the diagnosis is uncertain; a slash 
through the symbol indicates deceased. 
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blood screening was performed in the course of 
the examination of some of the affected in- 
dividuals. These studies did not disclose signif- 
icant contributing abnormalities. 

Patient 1 (III-1) died of a myocardial infarc- 
tion at age 67 after being observed for three 
years. His eyes were donated by the family and 
studied by light and electron microscopy. 


Case Reports 


Case 1 (III-1) 

The patient first recalled difficulty with his 
vision as a young man when he failed a vision 
test required for flight school in the armed 
forces. Complete records were available for six 
years before his death, and for three of those 
years he was seen here. He had severe constric- 
tion of his visual fields (Fig. 2) but retained 
visual acuity of 20/100 in the right eye and 20/50 
in the left. His refractive error was a spherical 
equivalent of 0.5 diopter of myopia in each eye. 
His visual fields showed slow but definite loss 
during the years of follow-up. His optic disks 
had deep cavernous cups with a loss of neural 
rim (Fig. 3). The angle in each eye was widely 
open and normal in appearance. The highest 
intraocular pressures recorded with no medical 
therapy were 21 mm Hg in the right eye and 22 
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mm Hg in the left. A diurnal curve obtained 
after 0.5% timolol was being used twice a day 
showed no higher pressures. The photopic 
electroretinogram had a mildly reduced B-wave 
amplitude and the scotopic electroretinogram 
was normal. Treatment with timolol, choliner- 
gics, carbonic anhydrase inhibitors, and argon 
laser trabeculoplasty in the left eye lowered the 
intraocular pressure to the mid to upper teens 
in each eye. 

Adult-onset diabetes was diagnosed at age 
52. There was no history of headaches, hypo- 
tension, blood loss, or arrhythmias. Electrocar- 
diography showed normal sinus rhythm. Re- 
sults of chest x-ray, erythrocyte sedimentation 
rate, hematologic studies, screening serum 
chemistries, and serologic testing for syphilis 
were normal. Standing blood pressure was 106/ 
82 mm Hg, and supine blood pressure was 
110/82 mm Hg. He died at age 67 of a myocardi- 
al infarction and his eyes were donated for 
study. 


Case 2 (III-2) 

Low-tension glaucoma was first diagnosed in 
this man at age 32. On examination, he had 
visual acuity of 20/20 but constricted visual 
fields and deep excavation of his optic nerves. 
His intraocular pressure was 12 mm Hg in each 
eye. During many years of follow-up his intra- 
ocular pressure has never been above 14 mm 
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Fig. 2 (Bennett, Alward, and Folberg). Case 1 (III-1), Goldmann visual field at age 65. 
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Fig. 3 (Bennett, Alward, and Folberg). Case 1 (III-1), optic disks at age 65. Left, Right eye; right, left eye. 


Hg. Despite normal intraocular pressure, his 
visual field loss progressed. He lost the central 
field in his right eye at age 39. He had no light 
perception in either eye by age 50. He had 
never received any therapy directed at lowering 
his intraocular pressure. A photopic electroret- 
inogram performed at age 62 showed a mildly 
reduced B-wave amplitude, and a scotopic elec- 
troretinogram was normal. 

He had a history of coronary heart disease, 
with three vessel disease by cardiac catheter- 
ization, but a normal ejection fraction. He had 
normal sinus rhythm on his electrocardiogram. 
Doppler examination of the carotid arteries 
showed no obstruction. Computed tomogra- 
phy of the head with and without contrast was 
normal at age 60. Results of screening serum 
chemistries, hematologic values, and clotting 
studies were normal. Chest x-ray showed only 
mild apical thickening. Blood pressure was 
124/82 mm Hg with antihypertensive medica- 
tions. 


Case 3 (IV-1) 

This man was first examined at age 13. At 
that time, visual acuity was 20/20 in each eye 
with a spherical equivalent of —2 diopters. 
Visual fields were only slightly constricted. The 
intraocular pressure was 17 mm Hg and the 
cup/disk ratio was 0.9 in each eye. Gonioscopy 
disclosed normal-appearing open angles. The 
skull x-ray was normal. Large physiologic cups 
were diagnosed. At age 17 the patient’s visual 


fields were more constricted. The highest intra- 
ocular pressure he recorded has been 20 mm 
Hg, with most pressures ranging in the lower 
teens. At age 32, he had severely constricted 
visual fields and cavernous nerve heads and 
medical therapy was started. Systemic exami- 
nation at that time showed a normal electrocar- 
diogram, chest x-ray, screening serum chemis- 
tries, hematologic values, urinalysis, and 
clotting study results. He has been treated for 
his glaucomatous damage with medical therapy 
of various types, and has also undergone argon 
laser trabeculoplasty in the right eye. At age 38, 
he has approximately 15 degrees of central field 
left in each eye, with normal central acuity. He 
otherwise remains in good health. 


Case 4 (IV-2) 

Low-tension glaucoma was first diagnosed in 
this man at age 33 when cupping of the optic 
disks was noted by an emergency room physi- 
cian. He was being examined after an episode 
of syncope, which occurred while lifting 
weights. Results of complete neurologic exami- 
nation, including a computed tomogram of his 
head and an electroencephalogram, were nor- 
mal except for the presence of migraine head- 
aches. 

Visual acuity was 20/20 with a spherical cor- 
rection of approximately —1 diopter, but exten- 
sive visual field loss was present as well as 
marked cupping of the optic disk in each eye. 
The anterior chamber angle was open and nor- 
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mal in appearance. On a diurnal curve, a peak 
pressure of 17 mm Hg was recorded in each 
eye. Minimally elevated retinal folds radiated 
from the optic disk through the macula. A 
Farnsworth-Munsell 100-Hue test showed an 
error score of 68 in the right eye and 148 in the 
left. Blood pressure was 144/76 mm Hg stand- 
ing and 138/74 mm Hg supine. Results of an 
electrocardiogram, hematologic values, sero- 
logic tests for syphilis, and screening serum 
chemistries were normal. Treatment with 
timolol was instituted. The pressure has re- 
mained below 14 mm Hg. He has been followed 
up for four years with no change in cupping 
and slight worsening of his visual fields. 


Case 5 (IV-3) 

This woman was examined at age 32 as a part 
of the study of this family. The diagnosis of 
low-tension glaucoma was made at that exami- 
nation. She had visual acuity of 20/20 without 
spectacle correction and no visual complaints, 
but was found to have glaucomatous cupping 
and visual field loss in both eyes, in the left 
more than the right (Fig. 4). There was a 0.6-log 
unit relative afferent pupillary defect in the left 
eye, which correlated with the more extensive 
visual field loss in that eye. Gonioscopy was 
normal. The peak pressures on a diurnal curve 
were 26 mm Hg in the right eye and 24 mm Hg 
in the left eye. Prominent retinal folds were 
visible radiating from the optic disk through 





LEFT 
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the macula (Fig. 5). Fluorescein angiography 
confirmed that these were retinal rather than 
choroidal folds. There were no focal perfusion 
defects of the optic disk or peripapillary cho- 
roid (Fig. 6). A Farnsworth-Munsell 100-Hue 
test showed 60 errors in the right eye and 88 in 
the left. Timolol was started, with reduction of 
the intraocular pressure to the upper teens. No 
change in visual fields or optic disk cupping 
has occurred in two years of follow-up. Howev- 
er, two disk hemorrhages were observed in her 
right eye on a follow-up examination. She is in 
good general health and had never been preg- 
nant. Results of screening serum chemistries 
and hematologic values have been normal. 


Case 6 (IV-4) 

This man was first examined at age 13 be- 
cause of the strong family history of glaucoma. 
His visual acuity was 20/15 in each eye with 
0.5-diopter myopic correction in each eye, and 
Goldmann visual fields were normal. He was 
found to have a 0.8 cup/disk ratio, and an 
intraocular pressure of 10 mm Hg in each eye. 
Gonioscopy disclosed normal-appearing an- 
gles. He was next examined at age 29. His 
visual acuity was still 20/15 with a 1.0-diopter 
myopic correction in each eye, but there was 
marked visual field loss. The optic disks were 
totally cupped. The intraocular pressure was 16 
mm Hg in each eye. He has been followed up 
without treatment for two years. His intraocu- 


RIGHT 
Fig. 4 (Bennett, Alward, and Folberg). Case 5 (IV-3), Goldmann visual field at age 32. 
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Fig. 5 (Bennett, Alward, and Folberg). Case 5 
(IV-3), optic disk and macula of the right eye at age 
32. Note the retinal folds radiating from the optic 
disk. 


lar pressure has not been above 16 mm Hg, and 
the visual field loss has not progressed. He is in 
good general health and taking no medications. 


Case 7 (V-1) 

This boy was examined at the age of 7 years. 
Visual acuity was 20/20 in each eye without 
correction and the intraocular pressure was 15 
mm Hg in the right and 18 mm Hg in the left. 
Goldmann visual fields were normal and the 
optic disks showed a cup/disk ratio of 0.1 in 
each eye. He is in good health. We believe that 
he is not affected with the condition. 


Case 8 (V-2) 

This boy was examined at the age of 10 years 
as a part of the study of this family. His visual 
acuity was 20/20 in each eye without correction. 
Goldmann visual fields were normal. The angle 
was wide open and normal in appearance in 
each eye. The pressure was 15 mm Hg, and the 
cup/disk ratio was 0.6 in each eye. He returned 
one year later for follow-up, and results of the 
ophthalmic examination were unchanged. Au- 
tomated threshold visual field testing at the 
follow-up examination showed a mild global 
reduction in sensitivity. The large optic cups 
and mild visual field changes may indicate that 
he is affected with low-tension glaucoma, but 
the diagnosis cannot be made with certainty at 
this time. He is in good health and taking no 
medications. 
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Fig. 6 (Bennett, Alward, and Folberg). Case 5 
(IV-3), fluorescein angiogram of disk and macula of 
right eye at age 32. 


Results 





Pathologic features—Both eyes in Case 1 (III-1) 
were examined post mortem. The transmission 
electron microscopic features of the trabecular 
meshwork were normal for the patient’s age. 
By light microscopy, the trabecular meshwork, 
photoreceptors, and the retinal and choroidal 
vasculature were normal. The posterior ciliary 
arteries were wide open and normal in appear- 
ance (Fig. 7). There was pronounced cupping of 
the optic nerve head with posterior bowing of 
the lamina scleralis (Fig. 8). The retina showed 
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Fig. 7 (Bennett, Alward, and Folberg). Case 1 
(III-1), histologic section showing two posterior cili- 
ary arteries (Verhoeff’s, X 25). 
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Fig. 8 (Bennett, Alward, and Folberg). Case 1 
(III-1), histologic section of the optic disk (hematoxy- 
lin and eosin, X6). 


an almost complete loss of ganglion cells (Fig. 
9). These findings were consistent with glauco- 
matous optic atrophy and not primary photore- 
ceptor degeneration. There was no evidence of 
vascular occlusion or microvascular abnormali- 
ties in the peripapillary choroid or posterior 
ciliary arteries. 


Discussion 


This family has an inherited type of optic 
atrophy that appears glaucomatous by its clini- 
cal and pathologic features. Pronounced cup- 
ping of the optic nerve head is visible in child- 
hood and progresses throughout life. The 
visual field loss is glaucomatous in appearance 
with preservation of central vision until late in 
the course of the disease. The electroretino- 
gram is preserved even late in the disease. By 
pathologic examination, the photoreceptors 
and retinal pigment epithelium are normal in 
appearance, and the cause for the visual field 
loss is almost complete loss of ganglion cells. 
The pronounced outward bowing of the lamina 
scleralis observed by microscopic examination 
correlates with the extreme cupping of the 
optic nerve head visible clinically. All of these 
features point to a process that is glaucomatous 
in nature. 

Among the family members where extensive 
clinical information is available, the condition 
has affected two successive generations with 
documented male-to-male transmission. Tak- 
ing into account the history provided by inter- 
view of family members and the suspicion that 
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Fig. 9 (Bennett, Alward, and Folberg). Case 1 
(III-1), histologic section of the retina in the macular 
area (hematoxylin and eosin, X65). 


one of the children in the most recent genera- 
tion may be affected, the condition has been 
present in five consecutive generations. These 
features are diagnostic of an autosomal domi- 
nant mode of inheritance. 

The glaucomatous visual field loss and optic 
cupping that occur at normal or near normal 
pressure suggest low-tension glaucoma. How- 
ever, this family seems to represent a distinct 
subset that is clearly separable from most pa- 
tients with low-tension glaucoma. Although 
Levene’ notes that there may be a few patients 
under the age of 50 with low-tension glaucoma, 
the diagnosis is typically made in middle-aged 
or elderly people. In all affected members of 
this family the visual field loss was clearly 
present in young adulthood, and documented 
large cups with normal visual fields have been 
seen in childhood. The retinal folds radiating 
out of the optic disk that were seen in two of 
our patients have not been described in pa- 
tients with low-tension glaucoma. Though fam- 
ily history is thought to be a risk factor, most 
patients with low-tension glaucoma do not 
have a history suggestive of an autosomal dom- 
inant disease. The younger age of onset, the 
autosomal dominant type of inheritance, and 
the occurrence of retinal folds in some affected 
patients distinguish the condition that we are 
describing from the more usual form of low- 
tension glaucoma. 

Wium’ described five Norwegian patients in 
the same family with normal pressures, optic 
atrophy, and cupping that appeared glaucoma- 
tous. Additional information concerning the 
family described by Wium and two other fami- 
lies with a similar condition were described by 
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Sandvig. Sandvig also suggested the pattern of 
genetic inheritance, calling the condition 
‘““pseudoglaucoma of autosomal dominant in- 
heritance.” These families appear to have the 
same or a similar condition as the family we 
have studied. However, the retinal folds radiat- 
ing out of the optic disk, which we observed 
in two of our patients, were not mentioned 
in the previous reports. The ancestral origin of 
the family we have described is uncertain, but 
the family is from a part of lowa commonly 
settled by Scandinavian immigrants. 

Levene summarized the families with more 
than one member affected by low-tension glau- 
coma. Since the report by Sandvig, there ap- 
pear to have been no reports of families with 
definite autosomal dominant inheritance or 
more than three affected individuals. Thus, 
autosomal dominant low-tension glaucoma ap- 
pears to be either an extremely rare or largely 
unrecognized condition. 

At present, we are uncertain whether the 
treatment of intraocular pressure has any effect 
on the course of the visual loss. Although one 
patient had a mildly increased pressure of 26 
mm Hg, the patient who lost all light percep- 
tion never had a pressure higher than 14 mm 
Hg. The lack of correlation of intraocular pres- 
sure with extent of damage would argue 
against treatment. However, the similarity in 


the cupping and visual field loss to that seen 
in primary open-angle glaucoma would argue 
in favor of therapy. Some of the affected family 
members have received medical and laser ther- 
apy, whereas others have received no treat- 
ment. The treatment did not have a dramatic 
effect on the intraocular pressure or the course 
of the visual field loss. No patient has had a 
surgical approach to try to lower the intraocular 
pressure maximally. 
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Familial Cavernous Angiomas Manifesting With an Acute 


Chiasmal Syndrome 





John R. Corboy, M.D., and Steven L. Galetta, M.D. 


We studied a family in which the proband 
had an acute chiasmal syndrome secondary to 
a cavernous angioma of the optic nerve and 
chiasm. A brain magnetic resonance imaging 
scan indicated additional asymptomatic intra- 
cerebral cavernous angioma, and several of the 
patient’s relatives were found to have various 
central nervous system vascular malforma- 
tions. Magnetic resonance imaging may distin- 
guish, noninvasively, symptomatic and 
asymptomatic carriers of cavernous angiomas 
and further delineate their inheritance pat- 
terns. Asymptomatic cavernous angiomas of 
the central nervous system are best followed 
without intervention, whereas asymptomatic 
patients should be treated on an individual 
basis, depending on the location of lesion and 
the risk of surgical removal. 


VascuLaR MALFORMATIONS of the central 
nervous system are commonly divided into 
four categories: arteriovenous malformations, 
capillary telangiectasias, venous angiomas, 
and cavernous angiomas.' Cavernous angio- 
mas are congenital, thin-walled sinusoidal vas- 
cular spaces up to 1 mm or more in diameter. 
They are typically well separated from normal 
neural tissue, and may be surrounded by a rim 
of gliosis.'” Patients may initially manifest sei- 
zures, cerebral hemorrhages, or symptoms of 
an intracranial mass lesion, each accounting for 
about one third of symptomatic cases.” Howev- 
er, cavernous angiomas may be clinically unde- 
tectable and become apparent only at autopsy.‘ 
Cavernous angiomas are frequently referred to 
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as “cryptic” or “occult” vascular malforma- 
tions because they are difficult to identify an- 
giographically. It has become apparent, howev- 
er, that computed tomographic scans, or 
particularly, magnetic resonance imaging scans 
are excellent methods by which to identify 
cavernous angiomas.*’ Many recent studies*” 
have noted familial occurrence of cavernous 
angiomas, which appears to show autosomal 
dominant inheritance.*”” This report identi- 
fies a family in which the proband had an 
unusual clinical manifestation. The family has 
been followed up for several years, and a recent 
magnetic resonance imaging study documents 
multiple cavernous angiomas. 


Case Reports 


Case 1 (II-5) 

The proband, a 44-year-old right-handed 
woman, was healthy until 1974 when she 
developed an acute onset of decreased vision in 
both eyes in association with a severe bifrontal 
throbbing headache. A diagnosis of retrobulbar 
neuritis was made at another institution, and 
the patient was treated with a brief course of 
corticosteroids. The headache resolved, but vi- 
sion improved in the right eye only. The patient 
was stable until 1981, when she again experi- 
enced a bifrontal headache and bilaterally di- 
minished vision. A diagnosis of recurrent 
retrobulbar neuritis was made, and the pa- 
tient’s vision returned to baseline in one week 
without therapy. A third episode of headache 
and bilateral visual loss occurred in 1983, and 
the patient was treated with corticosteroids. 
However, visual recovery remained incom- 
plete, and the patient was referred to the Uni- 
versity of Pennsylvania for a second opinion. 
Visual acuity at the time of examination was 
20/40 in the right eye and 20/80 in the left eye. 
Visual fields disclosed a bitemporal hemianop- 
sia with a left-central scotoma. There was a left 
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afferent pupillary defect, and ophthalmoscopy 
showed mild bilateral optic atrophy. The re- 
mainder of the neurologic and general physical 
examination was normal. Computed tomogra- 
phy of the head, with and without contrast 
medium, detected a well-circumscribed, non- 
homogeneously enhancing mass in the supra- 
sellar region. On intracarotid arteriography, 
there was a slight elevation of the A, segment 
of the left anterior cerebral artery, confirming a 
small suprasellar mass. In September 1983, the 
patient underwent craniotomy and biopsy of a 
multilobulated, brown-red mass composed of 
multiple small-to-moderate sized blood ves- 
sels. The mass was within the optic chiasm and 
extended anteriorly into the left optic nerve 
and posteriorly into the left optic tract. Patho- 
logic analysis disclosed multiple thin-walled, 
dilated capillaries embedded in reactive gliotic 
tissue with surrounding hemosiderin (Fig. 1). 
These findings indicated a cavernous angioma. 
Visual acuity on discharge was 20/40 in the 
right eye and 20/80 in the left eye. No adjunct 
therapy was administered. In November 1985, 
visual acuity was 20/25 in the right eye but 
20/200 in the left eye. Visual fields disclosed a 
central scotoma and a superior temporal defect 
in the left eye. The right visual field was nor- 
mal. Bilateral optic pallor, slightly more promi- 
nent on the left, was present. There were no 
retinal lesions noted on indirect ophthalmosco- 


When last seen in July 1988, the patient’s 
ophthalmologic and neurologic examination 
results were unchanged. A brain magnetic res- 
onance imaging, performed with a 1.5-Tesla 





Fig. 1 (Corboy and Galetta). High-power view of 
lesion from the optic nerve and chiasm of proband 
demonstrates multiple thin-walled vessels and sur- 
rounding gliotic tissue (hematoxylin and eosin, X 
63). 


scanner, disclosed multiple low-signal intensi- 
ties on T,- and T,-weighted images in both 
frontal and parietal lobes, the left occipital 
lobe, and optic chiasm (Fig. 2). These lesions 
were most consistent with hemosiderin from 
prior hemorrhages within cavernous angio- 
mas. 

Family history—Although a complete family 
history is unavailable, there are at least four 
other family members with vascular malforma- 
tions of the nervous system (Fig. 3). 


Case 2 (II-1) 

This patient is the first cousin of the patient 
described in Case 1. In early 1988, this 39-year- 
old right-handed man with a three-year history 
of right-occipital headaches had a generalized 
tonic-clonic seizure. A brain magnetic reso- 
nance study showed a large, heterogeneous 
lesion in the right temporal lobe, with areas of 
hypointensity and hyperintensity on T,- and 
T,-weighted images. These findings suggested 
acute and subacute hemorrhage within either 
an arteriovenous malformation or a tumor. A 
carotid arteriogram showed multiple feeding 
and draining vessels consistent with an arterio- 
venous malformation. At craniotomy, a large 
multivessel arteriovenous malformation was 
removed and pathologically confirmed (Fig. 4). 
The patient left the hospital in good condition 
ana has had no further problems. No other 
abnormalities were seen on the brain magnetic 
resonance imaging or at craniotomy. 


Case 3 (III-3) 

The niece of Patient 1, who is right-handed, 
was 12 years old in 1983 when she developed 
an acute onset of occipital headache, vertigo, 
and vomiting. Her examination disclosed ap- 
pendicular dysmetria on the right side and 
greater clumsiness in the arm than the leg. A 
computed tomography of the head showed an 
irregular high-density lesion in the right cere- 
bellar vermis, with mild contrast enhancement. 
An angiogram suggested a mass lesion, but a 
brain magnetic resonance imaging found 
changes consistent with a cerebellar hemato- 
ma. The patient was observed and clinically 
improved. A follow-up brain magnetic reso- 
nance imaging in 1985 disclosed a large cystic 
right cerebellar lesion. Results of a repeat an- 
giogram were within normal limits. The patient 
continued to do well until October 1987, when 
she developed a sudden right temporal head- 
ache with tingling on the right side. A comput- 
ed tomography of the head showed a right- 
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Fig. 2 (Corboy and Galetta). Left, T,-weighted coronal magnetic resonance imaging through the optic nerve 
and chiasm of the proband (arrows) demonstrates multiple low-signal intensities consistent with hemosiderin 
from old hemorrhages within the chiasm. Right, T,-weighted axial magnetic resonance imaging through the 
brain of the proband reveals two other similar low-intensity lesions in the left hemisphere (arrows). 


cerebellar hyperdense mass, but a spinal tap 
did not disclose subarachnoid blood. A brain 
magnetic resonance imaging showed a hetero- 
geneous pattern of hypointensity and hyperin- 
tensity on T,- and T,-weighted images with a 
ring of hypointensity. These findings were be- 
lieved to be consistent with a cavernous angio- 
ma, and the patient underwent elective posteri- 
or fossa exploration and removal of a 
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Fig. 3 (Corboy and Galetta). Family tree, with Case 
1 (1-5, arrowhead) and other family members. The 
arrow points to patient H-1, who has a seizure 
disorder, but about whom no other information is 
available. 





pathologically proven cavernous angioma. The 
postoperative course was complicated by a bac- 
terial meningitis, which responded to antibio- 
tics, and the patient has remained well since. 





Fig. 4 (Corboy and Galetta). Histologic section 
stained for elastin from a lesion in Case 2 (II-1) 
demonstrates multiple thick-walled vessels and in- 
tense staining of elastin (dark areas) (elastin, x 10). 
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Case 4 (I-3) 

The father of Patient 1 was treated for chronic 
paraplegia at another institution over 40 years 
ago. He died of unrelated causes, and at autop- 
sy a spinal cord hemangioma was discovered. 


Case 5 (II-4) 

The brother of Patient 1 had a single, genera- 
lized seizure in 1970. He was not treated with 
anticonvulsants and remained asymptomatic 
until April 1986, when he developed paresthes- 
ias on the right side followed by a generalized 
tonic-clonic seizure. A chest x-ray demonstrat- 
ed a right upper-lobe lesion consistent with 
primary lung cancer, and a brain magnetic 
resonance imaging showed a lesion in the 
right-parietal lobe, suggesting metastatic tu- 
mor. There were, however, at least three other 
lesions noted on the magnetic resonance imag- 
ing. The lesions were in the left-frontal, the 
left-parietal, and the left-cerebellar regions. 
Within these lesions, there were areas of in- 
creased and decreased signal intensity on both 
T,- and T,-weighted images, and a ring of low- 
signal intensity surrounded each lesion. These 
findings were most consistent with cavernous 
angiomas. A biopsy of the lung lesion disclosed 
adenocarcinoma, after which the patient un- 
derwent a full course of whole brain irradiation 
for the right-parietal lesion. A follow-up brain 
magnetic resonance imaging in May 1987 
showed excellent resolution of the right- 
parietal lesion, but no significant effect on the 
presumed vascular malformations. 

A nephew (III-1) of Patient 1 (arrow in Fig. 3) 
had a seizure disorder, but no further informa- 
tion could be obtained. 


Discussion 


Cavernous angiomas of the brain may occur 
both supratentorially and infratentorially and 
even extra-axially.* Although cavernous angio- 
mas of the orbit are relatively common,” they 
are rarely found in the optic nerve or chiasm. In 
a review of over 200 cases of cerebral cavernous 
angiomas in the literature, we found only four 
in the optic nerve and chiasm.*" One addit- 
ional patient had a chiasmal syndrome secon- 
dary to a third ventricular cavernous angio- 
ma,” and an occasional cavernous angioma has 
been found in the sella turcica.”"” 


The evolution of hemorrhage as documented 
by magnetic resonance imaging can provide 
valuable historical information.” Magnetic res- 
onance imaging obtained shortly after intra- 
cerebral hemorrhage will show low-signal in- 
tensity. In the subacute stages (after seven 
days), hemorrhage will appear as a bright sig- 
nal on both T,- and T,-weighted images. (This 
shift in signal corresponds to the change of the 
hemoglobin molecule from the deoxy state to 
its methemoglobin form.) Chronic hemorrhage 
as seen in the proband is identified by a rim of 
low-signal intensity and represents the effects 
of phagocytosed hemosiderin. 

Bilateral retrobulbar optic neuritis was origi- 
nally diagnosed in the proband at a time when 
computed tomography of the head was not 
available. In retrospect, the patient’s initial 
visual loss was likely to have resulted from a 
small hemorrhage into the chiasm with subse- 
quent improvement as the hematoma resolved. 
The presence of hemosiderin observed on both 
the magnetic resonance imaging and the biopsy 
specimen supports prior hemorrhage. 

Rapid chiasmal visual loss associated with a 
bifrontal headache should raise the diagnostic 
possibility of pituitary apoplexy. Several of our 
patients’ episodes mimicked the clinical profile 
of pituitary apoplexy, making cavernous angio- 
mas an important consideration in patients 
with an acute chiasmal syndrome. Additional- 
ly, recurrent hemorrhages may cause progres- 
sive enlargement ofa given neural structure,“ 
such that subacute progressive chiasmal syn- 
dromes may occur. 

Although full family data are not available, 
the family we studied best fits into a group that 
includes individuals with familial cavernous 
malformations in the central nervous system 
and retina, as recently reviewed and de- 
scribed.* These individuals typically have le- 
sions of the brain, less commonly of the retina, 
and rarely of the spinal cord. Most of the 
malformations are cavernous angiomas, 
though capillary telangiectasias, arteriovenous 
malformations, or venous angiomas may be 
seen. Inheritance is autosomal dominant with 
high penetrance, and there may be an in- 
creased occurrence of malformations in pa- 
tients of Mexican descent.*"*” Pathologic data 
have frequently been unavailable to correlate 
with the magnetic resonance imaging studies. 
In one magnetic resonance imaging study, an 
entire family of patients with arteriovenous 
malformations was described, although no 
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pathologic data were available.” The family we 
studied showed vascular malformations of vari- 
ous sizes, ranging froma cavernous angioma to 
a large arteriovenous malformation. Addition- 
ally, lesions were present at various levels of 
the neuroaxis including the spinal cord. Our 
pathologically proven cases of cavernous angi- 
oma add further evidence that magnetic reso- 
nance imaging may be used to establish, nonin- 
vasively, a diagnosis of cavernous angiomas. 

The incidence of familial cavernous angioma 
as compared to the incidence of sporadic cav- 
ernous angioma is not known, but it is clear 
that magnetic resonance imaging may identify 
symptomatic and asymptomatic carriers. Thus, 
the relative proportion of familial cases should 
continue to rise as should the number of pa- 
tients with know multiple lesions; several re- 
cent familial studies suggest that as many as 
50% to 73% of patients with multiple cavernous 
angiomas have multiple lesions. The multi- 
plicity of lesions and the lack of knowledge 
about their course” will complicate decisions 
about surgical management. Symptomatic cav- 
ernous angiomas that are close to the cortical 
surface can be removed easily, but angiomas 
located in the brainstem, deep cerebral hemi- 
spheres, or visual pathways are often difficult 
to remove without significant morbidity. Fu- 
ture studies should focus on the development 
of the disease and exploration of potential ther- 
apies that are less invasive than surgery. Given 
the uncertain development of the lesions, 
asymptomatic cavernous angiomas of the cen- 
tral nervous system are probably best followed 
without surgical intervention, whereas symp- 
tomatic patients should be treated on an indi- 
vidual basis, depending on the location, size, 
and the surgical risk for a given lesion. 

At this time, because of its ability to detect 
acute hemorrhage and image the orbit, we 
recommend computed tomography of the head 
in the initial examination of any patient with an 
acute chiasmal syndrome and a family history 
of vascular malformation. More specific and 
sensitive information may subsequently be ob- 
tained with magnetic resonance imaging. Angi- 
ography should be reserved for those patients 
for whom surgery is considered, or those in 
whom the nature of the lesion remains unclear 
after computed tomography and magnetic res- 
onance imaging. Thereafter, patients may be 
followed up with sequential magnetic reso- 
nance imaging. As recently suggested, screen- 
ing family members with magnetic resonance 


imaging may detect asymptomatic lesions and 
allow for appropriate genetic counseling.® 
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OPHTHALMIC MINIATURE 
From the experience which I have had, and which has been very great, I 
should recommend that the operation be performed not later than the third 
month, provided that the health of the child be good. I have operated in the 
fourth week after birth, and with perfect success; and my reason for 
adopting and recommending early operation is, that it prevents the infant 
from acquiring a rolling motion of the globe, which sometimes commences 


a few weeks after its birth... 


Frederick Tyrrell, A Practical Work on the Diseases of the Eye and Their 
Treatment, Medically, Topically, and by Operation, Vol. II. 


London, John Churchill, 1840, p. 374. 


Diphtheroids as Ocular Pathogens 


Roy S. Rubinfeld, M.D., Elisabeth J. Cohen, M.D., Juan J. Arentsen, M.D., 
and Peter R. Laibson, M.D. 


Unlike Corynebacterium diphtheriae and 
Propionibacterium acnes, the pleomorphic 
gram-positive rods known as diphtheroids are 
generally regarded as nonpathogenic contami- 
nants of the human external eye. We reviewed 
five years of microbiology records at Wills Eye 
Hospital and studied a series of eight cases of 
apparently infectious keratitis associated with 
heavy growth of diphtheroids on cultures of 
ulcer scrapings. All of these cases included 
indolent ulcers that occurred almost exclusive- 
ly in elderly patients (mean age, 72 years; 
range, 11 to 92 years). All patients had pre- 
existing ocular conditions that compromised 
the corneal surface such as exposed corneal 
sutures, eyelid surgery, aphakic extended 
wear contact lenses, viral keratitis, and diabe- 
tes mellitus. No other pathogens were isolat- 
ed. All infections responded well to antibiotic 
therapy with all organisms sensitive to cefa- 
zolin and all but one sensitive to gentamicin. 


In tHe CORYNEFORM family of bacteria, the 
term diphtheroid refers to pleomorphic gram- 
positive rods, which resemble and may be con- 
fused with Corynebacterium diphtheriae. Diph- 
theroids include dozens of species of the genus 
Corynebacterium and several species of the ge- 
nus Propionibacterium. They stain irregularly 
with Neisser’s stain, contain Babes-Ernst meta- 
chromatic granules, and are often arranged in 
palisades and V-shapes (so-called “Chinese let- 
ters’’'), 

We studied a series of eight patients (Table) 
with corneal ulcers apparently caused by diph- 
theroids, organisms that most authorities have 
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dismissed as ocular nonpathogens. Our study 
provides evidence that diphtheroids may be 
considered a third subgroup of the coryneform 
family which, in addition to C. diphtheriae? and 
P. acnes,” are capable of producing ocular infec- 
tion in humans. 


Patients and Methods 


We reviewed five years of microbiology labo- 
ratory records of our institution. All corneal 
ulcer cultures that grew diphtheroids were not- 
ed and each patient’s clinical history was re- 
viewed and summarized. A corneal culture was 
considered positive if confluent colonies of 
diphtheroids grew out on at least one medium. 
Two typical case histories follow. 


Case Reports 


Case 1 

A 79-year-old woman who came to the Wills 
Eye Hospital Cornea Service had a three- to 
four-month history of redness and irritation of 
her right eye. A basal cell carcinoma had previ- 
ously been removed from her right lower eyelid 
and a primary skin graft repair was done. 

On examination, the right eye had an infero- 
temporal, 2 x 2-mm epithelial corneal defect 
with underlying stromal edema and a 50% loss 
of tissue thickness (Table). The conjunctiva was 
moderately injected and the lower eyelid was 
tight. 

The patient was treated with topical gentami- 
cin after a corneal scraping was performed. 
Heavy growth of diphtheroids was reported 
sensitive to cefazolin, erythromycin, penicillin, 
tetracycline, vancomycin, neomycin, and ampi- 
cillin. The ulcer resolved after 12 days of outpa- 
tient treatment with topical fortified cefazolin 


eyedrops and erythromycin ointments” ~~ 
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TABLE 


SUMMARY OF CLINICAL AND LABORATORY DATA 


eC 


PATIENT NO., SENSITIVITIES* 
AGE (yrs), PREDISPOSING DURATION OF ULCER SIZE, 
SEX FACTORS SYMPTOMS LOCATION CULTURE CEFAZOLIN GENTAMICIN 
1, 75, F Previous eyelid Several 2x 2mm Corynebacterium S R 
surgery for weeks inferior sp. (diphtheroids) 
tumor peripheral 
a; 79,.F Herpes simplex 2 wks 2x 3mm Corynebacterium S S 
keratitis, corneal inferior sp. (diphtheroids), 
graft peripheral gram-positive 
ulcer at rods on smear 
graft/host 
interface 
3, 79, F Glaucoma, multiple 2 wks 4 x 1mm Corynebacterium S S 
ocular surgeries inferior sp. (diphtheroids) 
including corneal peripheral 
graft 
4, 81, F Multiple ocular 1 wk 2x 2mm Corynebacterium S S 
surgeries, aphakic superior sp. resembling 
extended wear lens Corynebacterium 
striatus 
5, 79, F Aphakia, diabetes Several 6 x 2mm Corynebacterium S S 
mellitus days peripheral sp. (diphtheroids) 
ulcer with 
hypopyon 
6; 11, F Exposed sutures Several 1x 1mm Corynebacterium S S 
after corneal days suture- xerosis 
laceration related 
ulcer 
7, 80, M Aphakic extended Several 3 x 3 mm Corynebacterium NA NA 
wear lens days central sp. (diphtheroids), 
gram-positive 
rods on smear 
8, 92, F Aphakia, history 1 wk 6 x 5mm Corynebacterium S S 
of herpes zoster central sp. (diphtheroids) 
ophthalmicus ulcer, 


hypopyon 


ILLL 


*S, sensitive; R, resistant; NA, not available. 


Case 2 

A 79-year-old woman had a two-week history 
of decreasing vision, and increasing pain, red- 
ness, and photophobia in her right eye and a 
one-week history of a ”white spot” in the 
inferior cornea. Recurrent herpes simplex kera- 
titis necessitated a penetrating keratoplasty 
two years previously. Recurrent herpes simplex 
keratitis was treated two months before admis- 
sion with trifluridine and 1% prednisolone 
phosphate. 

On examination, a dense corneal infiltrate 


with extensive underlying loss of corneal stro- 
ma was present at the graft/host interface from 
the 5:30 to the 6:30 meridian. A loose, running 
suture end with adherent mucus protruded 
from the infiltrate and a small hypopyon was 
present. The protruding suture end was re- 
moved. The cornea was scraped for Gram and 
Giemsa stains and cultures and sensitivities. 
The patient was admitted and treated with 
topical fortified tobramycin and cefazolin eye- 
drops, intravenous gentamicin therapy, and 
atropine cycloplegia. 
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Numerous pleomorphic gram-positive rods 
(diphtheroids) were found on both Gram and 
Giemsa stains and corneal cultures disclosed 
heavy diphtheroid growth sensitive to amika- 
cin, bacitracin, cefazolin, chloramphenicol, 
clindamycin, erythromycin, gentamicin, tetra- 
cycline, and vancomycin. Early in the patient’s 
hospital course, corneal perforation occurred 
and was treated with application of cyanoacry- 
late tissue adhesive and a bandage soft lens. 
The patient’s condition improved and she was 
discharged after two weeks. 


Discussion 


The eight cases of diphtheroid-associated 
keratitis described in this report share several 
common characteristics. All ulcers displayed an 
indolent onset and clinical course. All ulcers 
appeared infectious with a single staining epi- 
thelial defect, an underlying stromal infiltrate, 
and variable anterior chamber reaction and 
pain.* Purulent discharge was minimal or ab- 
sent. Corneal ulcer scrapings yielded positive 
cultures for diphtheroids in all cases. None of 
the cultures showed growth of any other signif- 
icant bacterial corneal pathogen. All corneal 
ulcers occurred in patients with major pre- 
existing ophthalmic disease or in debilitated, 
elderly patients with multiple systemic diseas- 
es. Excluding an 11-year-old girl with a history 
of a traumatic corneal laceration and a medical 
history of severe asthma, the mean age of 
patients in our series was 8] years. 

Although diphtheroids have been shown to 
cause infectious keratitis in animals,*® the role 
of these bacteria in human external ocular dis- 
ease is unclear. In this regard, C. xerosis is a 
typical member of the diphtheroid family. Ini- 
tially described in 1883, this microbe was be- 
lieved at that time to produce conjunctivitis.’ 
Except for causing rare cases of postoperative 
endocarditis after prosthetic cardiac valve im- 
plantation,’ nearly all current authorities have 
labeled this organism a common commensal of 
the human conjunctival sac, which is incapable 
of producing external ocular disease.*”"" Brin- 
ser” is the only contemporary investigator who 
has alluded to the pathogenic potential of C. 
xerosis in corneal ulcers. Even the site of isola- 
tion of C. xerosis is now disputed. According to 
Fedukowicz and Stenson’ C. xerosis is a strictly 
ophthalmic bacterium. Coyle, Hollis, and 
Groman, however, refer to this organism as 


part of the normal flora of human skin and the 
nasopharynx. 

Our experience suggests that previous ocular 
disease is a prerequisite for microbial keratitis 
caused by diphtheroids. There is no evidence 
that diphtheroids produce external disease in 
the healthy eye; however, any microorganism 
that penetrates into the normally sterile corneal 
stroma may become pathogenic. In our eight 
cases of diphtheroid ulcers, conditions that 
apparently compromised the corneal surface of 
these patients included exposed corneal su- 
tures, eyelid surgery, aphakic extended wear 
contact lenses, diabetes mellitus, and viral ker- 
atitis. 

Another source of confusion concerning 
diphtheroids is the difficulty with taxonomic, 
serologic, and biochemical characterization of 
this diverse and complex group.’ Besides C. 
xerosis, within the family of diphtheroids are 
included such agents as C. aquaticum, C. hemo- 
lyticum, C. pyogenes, C. pseudodiphtheriticum, C. 
striatum, C. kutscheri, C. ovis, C. minutissimum, 
C. ulcerans, and C. pilosum among dozens of 
others.’ Also recognized as belonging to the 
diphtheroid family is a large subset of bacteria 
that has been designated “group JK” by the 
Special Bacteriology Section at the Centers for 
Disease Control. This diversity and complexity 
account for the culture reports of ‘’Corynebacte- 
rium species” or ‘‘diphtheroids”’ obtained from 
the microbiology laboratory in most of our 
keratitis cases. 

Diphtheroids have several unusual charac- 
teristics. In contrast with C. diphtheriae and 
most other bacterial pathogens, these organ- 
isms are often very slow growing. Colonies 
may not become visible on culture plates for up 
to one week or more.'**” Furthermore, diph- 
theroid colonies often appear as pinpoint, off- 
white specks and are easy to overlook. Culture 
requirements for diphtheroids are variable. Al- 
though most species of Corynebacterium grow 
well on ordinary media (for example, chocolate 
or blood agar) C. ovis and C. ulcerans require 
Loeffler’s or tellurite media for optimum 
growth. Additionally, CO, enrichment or 
microaerophilic conditions favor the growth of 
several strains of diphtheroids.’ Antibiotic sen- 
sitivities among diphtheroids also vary greatly. 
Erythromycin, vancomycin, the penicillins, tet- 
racycline, and aminoglycosides are often effec- 
tive choices. However, individual susceptibili- 
ties determined by the microbiology laboratory 
in each case must be used to formulate an 
appropriate treatment plan."” 
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We recommend that clinicians consider diph- 
theroids to be potential external ocular patho- 
gens and not simply dismiss them as commen- 
sals or contaminants as they are labeled in 
nearly all current literature. 
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Central Pigmentary Sheen Dystrophy 








>. "Three members from two successive genera- 
=- tions demonstrated a bilateral, symmetric pig- 
< mentary maculopathy consisting of a diffuse 
-yellowish sheen of the posterior pole. The 
visual acuity was variable (20/25 to 10/400) 
< and visual function tests indicated a localized 
_. disorder. Historic information suggests the 
disorder is slowly progressive. On the basis of 
mode of inheritance, fundus and angiographic 
appearance, and visual function testing this 
appears to be a newly described disorder. 





| Diseases of the macula may be divided into 
inherited dystrophies and acquired degenera- 

‘tions on the basis of age of onset, family histo- 
ry, fundus appearance, and diagnostic test re- 
sults. Individuals with hereditary macular 
dystrophies typically have an early age of onset 
of poor central vision that is slowly progres- 
sive. This progressive loss of vision is associat- 
ed with a bilateral symmetric maculopathy and 
visual function test results that indicate a local- 
ized disease.' 

We studied bilateral symmetric maculopathy 
in a mother and her two daughters. The unusu- 
al fundus appearance in all three family mem- 
bers suggests that this is unlike previously 
described hereditary macular dystrophies. 
Since the abnormalities involve primarily the 
retinal pigment epithelium in the posterior pole 
we chose the name central pigmentary sheen 
dystrophy. 
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Subjects 





Information was obtained on four genera- — 
tions, and six members from three successive 
generations were examined (Cases 1-3) (Fig. 1). ~ 
There was no history of consanguinity or of ~ 
significant ocular or systemic diseases. a 


Case 1 (III-3) ae 
The proposita was a 26-year-old white wom- > 
an who was referred because of abnormal color 
vision noted on a routine ocular examination, = 
She admitted to difficulty driving and difficulty — 

adapting from light to dark. 








KVO O 





(e) Reported Normal 


t Deceased 
Fig. 1 (Noble and Sherman). Family pedigree, _ 
which includes Case 1 (III-3), Case 2 (H-1), and Case - 
3 (H-2). a 
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Fig. 2 (Noble and Sherman). Case 1. Top left and right, The posterior pole of each eye was similar, showing a 
diffuse yellowish sheen with scattered tiny yellow dots. Bottom left and right, The fluorescein angiogram 
demonstrated central transmission hyperfluorescence without leakage or evidence of drusen. 


Visual acuity was R.E.: 20/30 and L.E.: 20/25. 
The posterior pole of each eye showed a diffuse 
yellowish sheen associated with some scattered 
yellowish dots, and the retinal periphery was 
normal (Fig. 2). A fluorescein angiogram 
showed diffuse central transmitted hyperfluo- 
rescence without leakage and without the typi- 
cal nodular hyperfluorescence of drusen (Fig. 
2). Color vision as measured by the Farnsworth 
Panel D-15 was normal in each eye tested sepa- 
rately. The photopic and scotopic electroretino- 


gram was normal with regard to the amplitude 
and latency. 


Case 2 (III-1) 

The 36-year-old sister was seen as part of a 
family study and was asymptomatic. Visual 
acuity in each eye was 20/30. The fundus ap- 
pearance was similar to that of the sister with a 
diffuse yellowish sheen occupying the central 
retina associated with scattered yellowish dots 
and a normal periphery (Fig. 3, left). She re- 
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Fig. 3 (Noble and Sherman). Left, The posterior pole of Case 2 and Case 3 (right) is similar to Case 1 with the 


diffuse yellowish sheen confined to the posterior pole. 


fused further testing. Her two daughters, aged 
15 years (IV-1) and 8 years (IV-2), had normal 
vision and normal fundi. 


Case 3 (II-2) 

The 57-year-old mother had progressive vis- 
ual loss since her 30s. Her parents had no 
visual symptoms. Two years previously her 
visual acuity was documented at R.E.: 20/300 
and L.E.: 20/200. Visual acuity at her initial 
examination was 10/400 in both eyes. The fun- 
dus was similar in appearance to the fundi of 
her daughters in that she had a diffuse central 
yellowish sheen associated with yellowish 
dots. These dots extended slightly beyond the 
temporal vascular arcades and the retinal pe- 
riphery was normal (Fig. 3, right). She refused 
further testing. 

Her 33-year-old son (IIJ-2) was asymptomatic 
and had visual acuity of 20/20 in both eyes, a 
normal fundus appearance and fluorescein an- 
giogram. 


Discussion 


Three affected family members from two suc- 
cessive generations suggest an autosomal dom- 
inant mode of inheritance. All affected family 
members showed bilateral symmetric mild pig- 
mentary retinopathy affecting the entire pos- 
terior pole. The visual acuity was variable (from 


20/25 to 10/400) and could not be predicted from 
the fundus appearance. Fluorescein angiogra- 
phy demonstrated the pigmentary abnormality 
as a transmitted hyperfluorescence without 
leakage. The normal retinal periphery and nor- 
mal electroretinogram in Case 1 were consis- 
tent with a localized dystrophy. 

The more common inherited macula 
dystrophies’ include Stargardt’s disease (fun- 
dus flavimaculatus), Best’s vitelliform macular 
dystrophy, pigment pattern dystrophies, basal 
laminar (cuticular) drusen of Brtich’s mem- 
brane, central areolar choroidal dystrophy, and 
hereditary hemorrhagic macular dystrophy 
(pseudoinflammatory macular dystrophy). On 
the basis of the mode of inheritance, fundus 
appearance, and results of visual function tests 
all these can be ruled out except for drusen of 
Briich’s membrane and pigment pattern 
dystrophies. 

Drusen are characterized by tiny, round, 
white to yellow dots, discrete or confluent, 
which occur bilaterally and symmetrically. 
They may occur in a variety of geographic 
distributions (macula, peripapillary, posterior 
pole, diffuse) but have a similar appearance 
and distribution within affected family mem- 
bers. The characteristic angiographic findings 
are multiple focal pinpoint areas of hyperfluo- 
rescence, considerably greater in number than 
appreciated ophthalmoscopically (Fig. 4). 

Patients with basal laminar (cuticular) drusen 
become symptomatic from a nonexudative 
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Fig. 4 (Noble and Sherman). Basal laminar (cuticular) drusen. The multiple small white dots in the posterior 


pole (left) are made more evident as focal areas of hyperfluorescence on angiography (right). 


macula degeneration, which may be associated 
with pigment mottling or atrophy. An exuda- 
tive phase includes yellow exudative detach- 
ments, serous detachments, and choroidal neo- 
vascularization.’ 

Dominant pedigrees have been reported in 
which the drusen radiated in a linear pattern 
from the macula.* It is not clear whether this is 
another disorder, or rather a different geo- 
graphic manifestation of otherwise typical bas- 
al laminar (cuticular) drusen. 

These three patients had pigmentary mot- 
tling or sheen reflex unassociated with the 
typical fundus or angiographic appearance (in 
Case 1) of drusen. However, they did show tiny 
white dots either within or at the border of the 
central lesion. Typical drusen may have been 
apparent earlier and they visibly disappeared 
as the pigmentary abnormalities developed. 
Alternatively, the white dots may have been 
secondary to the primary abnormality. 

Pigment pattern dystrophy is a disorder 
found within families with particular pigment 
configurations in the posterior pole, which is 
more apparent on fluorescein angiography. 
Usually inherited as an autosomal dominant, 
there is frequently variable expressivity and 
asymmetry in family members. None of our 
patients showed the pigment patterns that 
have been described in pigment pattern dystro- 
phy. It is also most unusual for patients to 
progress to visual acuity of 10/400, as occurred 
in Case 3. 

There are a few exceedingly rare dominant 


macular dystrophies confined to one or two 
pedigrees. These include dominant progressive 
foveal dystrophy (North Carolina macular dys- 
trophy), central areolar pigment epithelial 
dystrophy,* fenestrated sheen macular dystro- 
phy,” and autosomal dominant central areolar 
choroidal and pigment epithelial atrophy unas- 
sociated with drusen or flecks.’ 

Progressive foveal dystrophy (North Caroli- 
na macular dystrophy) includes a seven- 
generation pedigree from western North Caro- 
lina as well as two other families from this 
same geographic area recently reported by 
Gass.’ In one patient from the Gass study there 
was a radial pattern of basal laminar drusen 
similar in appearance to the dominant pedi- 
grees with this disorder.** This dystrophy dif- 
fers from the family in our study in that drusen 
or drusen-like dots are a prominent feature; 
subretinal choroidal neovascularization, disci- 
form scar, and profound chorioretinal atrophy 
may occur in the macula; and the progression is 
rapid with the final stage occurring in the early 
second decade. . 

Central areolar pigment epithelial dystrophy” 
affected four family members from three suc- 
cessive generations with normal vision (except 
one eye with subretinal hemorrhage), a sharply 
demarcated depigmented macular lesion, and 
without progression. 

Fenestrated sheen macular dystrophy’ oc- 
curred in five members from three successive 
generations. Visual acuity was 20/20 with the 
typical macular appearance consisting of a 
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“yellowish refractile sheen with red fenestra- 
tions within the sensory retina.” Punctate hy- 
perfluorescence without leakage surrounding 
the fovea was the angiographic finding in the 
younger individuals. The yellowish sheen seen 
in the proposita does bear some resemblance to 
the sheen seen in members of this family, 
although the involvement in our patient was 
more extensive involving the entire posterior 
pole. 

Autosomal dominant central areolar choroi- 
dal and pigment epithelial atrophy unassocia- 
ted with drusen or flecks’ was described in one 
male from three successive generations. The 
fine mottled depigmentation in the macula seen 
in the youngest evolved into a picture of pig- 
ment and choriocapillary atrophy in the mem- 
bers from the first and second generations. This 
may be central areolar choroidal dystrophy” or 
a variant of this disease. 
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The Role of Cryotherapy in the Management of 


Retinoblastoma 





Jerry A. Shields, M.D., Hugh Parsons, M.D., Carol L. Shields, M.D., 
and Michael E. Giblin, M.D. 


Between February 1974 and August 1987, we 
treated 67 retinoblastomas in 47 eyes of 45 
patients with cryotherapy (triple freeze-thaw 
technique). Overall, cryotherapy eradicated 53 
(79%) of the tumors, whereas additional treat- 
ment with episcleral plaque radiotherapy, ex- 
ternal beam radiotherapy, or enucleation was 
necessary in 14 (21%) of the tumors. Tumor 
destruction was achieved with one or more 
cryotherapy treatments in all cases in which 
the tumor was no greater than 2.5 mm in 
diameter and 1.0 mm in thickness, and in 
which the tumor was confined to the sensory 
retina without seeding into the adjacent vitre- 
ous humor. We therefore recommend cryother- 
apy in such cases. Cryotherapy alone failed in 
14 larger tumors, ten of which had clinical 
evidence of vitreous seeding by tumor cells. 
Cryotherapy is therefore contraindicated in 
cases of vitreous seeding or if the tumor ex- 
ceeds 3.5 mm in diameter and 2.0 mm in 
thickness. Cryotherapy can be successful for 
tumors up to 3.5 mm in diameter and 2.0 mm in 
thickness, but more than one treatment may be 
necessary. 


The THERAPEUTIC OPTIONS in the management 
of retinoblastoma include enucleation, external 
beam radiotherapy, episcleral plaque radio- 
therapy, photocoagulation, and cryotherapy.” 
Cryotherapy has been occasionally used in the 
treatment of selected patients with retino- 
blastomas for at least 20 years.** Described 
herein are our technique, current indications, 
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contraindications, complications, and results 
of this therapeutic modality based on 13 years 
of experience with cryotherapy for retino- 
blastomas at the Ocular Oncology Service at 
Wills Eye Hospital. 





Subjects and Methods 





We reviewed the charts of all patients with 
retinoblastoma who were examined and treated 
in the Ocular Oncology Service at Wills Eye 
Hospital between February 1974 and August 
1987 and selected, for a more detailed review, 
those in whom cryotherapy had been per- 
formed. Each patient had undergone a com- 
plete ocular examination under anesthesia ac- 
cording to a protocol that we have previously 
published.” Fundus drawings depicting the 
size and location of each tumor were made, and 
the size of each tumor was determined by 
indirect ophthalmoscopy. Ultrasonography 
was also used in the larger tumors. The tumor 
diameters were carefully estimated in disk di- 
ameters and converted to millimeters, based on 
the assumption that one disk diameter was 
equal to about 1.5 mm. Tumor thickness was 
carefully estimated to the nearest 0.5 mm based 
on the clinical experience of one of us (J.A.S.). 
Most tumors treated with cryotherapy were too 
small and peripheral to obtain accurate clinical 
photographs and ultrasonographic thickness 
measurements, but ultrasonography was rou- 
tinely attempted for all tumors that were esti- 
mated to be greater than 2 mm thick. 

Cryotherapy was administered by the triple 
freeze-thaw technique using nitrous oxide as 
described in the literature. With the patient 
under general anesthesia, indirect ophthalmos- 
copy was used. The cryoprobe was used as a 
scleral depressor, and the tumor was elevated 
on the tip of the cryoprobe (Figs. 1 and 2). The 
cryoprobe was applied until the tumor and the 
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Fig. 1 (Shields and associates). Peripheral retino- 
blastoma (arrow) meets criteria for treatment with 
cryotherapy. 


surrounding retina turned white and an ice ball 
incorporated the tumor, rendering it no longer 
visible (Fig. 3). Cryoprobe application of 10 to 
15 seconds was usually required. The tumor 
was then allowed to thaw, and the process was 
promptly repeated twice, with the cryoprobe in 
the same location. If the tumor could be 
reached with scleral depression, then transcon- 
junctival cryotherapy was employed. When the 
tumor was in a more posterior position, a small 
conjunctival incision was made to facilitate 


Fig. 2 (Shields and associates). Tumor elevated by 
the tip of the cryoprobe (arrow). 


posterior placement of the probe. The follow- 
up of these patients consisted of an examina- 
tion under anesthesia after three to five weeks, 
and then periodic examinations under anesthe- 
sia or in the office, depending upon the pa- 
tient’s age and ocular condition. 

A successfully treated retinoblastoma was 
defined as a flat, well-delineated, variably pig- 
mented, avascular scar with no signs of viable 
tumor (Fig. 4). We defined failure of cryothera- 
py as a persistent or recurrent tumor that re- 





Fig. 3 (Shields and associates). During cryothera- 
py. Margins of iceball in vitreous humor are shown 
(arrow). 


Fig. 4 (Shields and associates). One month after 
cryotherapy. Flat chorioretinal scars are shown (ar- 
row). 
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quired treatment additional to cryotherapy. 
Supplemental treatment included photocoagu- 
lation, episcleral plaque radiotherapy, external 
beam irradiation, or enucleation, depending on 
the findings. 

We reviewed our results with cryotherapy for 
retinoblastoma in reference to tumor location, 
diameter, thickness, and the presence or ab- 
sence of overlying vitreous seeding by tumor. 
The results of treatment were also studied with 
regard to other types of treatment used before 
cryotherapy and the necessity of repeat cryo- 
therapy or other therapeutic modalities after 
the initial cryotherapy. Finally, the complica- 
tions of cryotherapy were assessed. 

To simplify the data, we studied each tumor 
separately. Thus, if cryotherapy was successful 
in treating a specific tumor, that treatment was 
considered successful for the purposes of this 
study, even though the affected eye may have 
received other treatment or enucleation for 
growth of another tumor. 





Results 





Between February 1974 and August 1987, 790 
retinoblastomas in 410 eyes of 280 patients 
were treated at the Ocular Oncology Service at 
Wills Eye Hospital. Sixty-seven retino- 
blastomas in 47 eyes of 45 patients were treated 
with cryotherapy. The mean age of the patients 
at the time of initial cryotherapy was ten 
months, which usually correlated with the time 
of diagnosis of the retinoblastoma. At the time 
of this review, the mean follow-up from the 
time of initial treatment was 68.2 months, with 
a range of ten months to 156 months (13 years). 

Of the 45 patients in whom cryotherapy was 
administered, 35 (78%) had bilateral sporadic 
retinoblastoma and eight (18%) had bilateral 
familial disease. There were two patients (4%) 
with unilateral sporadic retinoblastoma in 
whom cryotherapy was administered. During 
the follow-up period, five of these 45 patients 
died, four from metastatic retinoblastoma and 
one from a pinealoblastoma. The four deaths 
due to metastatic disease occurred in patients 
who had extensive intraocular involvement by 
other tumors; these deaths were not directly 
related to the small tumors treated with cryo- 
therapy. 

Twenty-five of the 67 tumors treated with 
cryotherapy had received prior treatment with 





TABLE 1 
PRIOR TREATMENT OF TUMORS RECEIVING 
CRYOTHERAPY 
TYPE OF TREATMENT* NUMBER OF TUMORS TREATED 

External beam irradiation 25 
Chemotherapy 11 
Photocoagulation 

Episcleral plaque radiation 0 





*Tumors treated with chemotherapy and photocoagulation had 
also received external beam irradiation. 


other methods (Table 1). Five tumors had been 
treated with photocoagulation, 25 tumors had 
received external beam radiotherapy in the eye 
in which they were located, and 11 tumors were 
found in patients who had also received prior 
chemotherapy. Chemotherapy in these pa- 
tients was administered by pediatric oncolo- 
gists based on advanced local or systemic dis- 
ease!” 

Cryotherapy alone was successful in control- 
ling 53 of the 67 tumors (79%) (Table 2). Forty of 
these tumors required only one treatment ses- 
sion. Thirteen tumors required more than one 
treatment, with an average of 2.9 treatments 
per tumor. Forty-nine of the 53 tumors success- 
fully treated with cryotherapy were located 
near the ora serrata or in the equatorial region, 
whereas four were located more than 2 mm 





TABLE 2 
CHARACTERISTICS OF RETINOBLASTOMAS AND 
METHODS OF TREATMENT 
NO. OF 
TOTAL AVERAGE AVERAGE TUMORS 
NO. OF TUMOR TUMOR WITH 
TUMORS DIAMETER THICKNESS VITREOUS 
METHOD TREATED (RANGE) (RANGE) SEEDING 
Cryotherapy: 40 1.3 mm 0.8 mm 0 
one (0.5-2.0 mm) (0.5-2.0 mm) 
application 
Cryotherapy: 13 2.6 mm 1.1mm 0 
more (1.5-3.5 mm) (0.5-2.0 mm) 
than one 
application 
Cryotherapy 14 3.8 mm 1.7mm 10 
plus sup- (3.0-5.0 mm) (1.0-3.0 mm) 
plemental 
treatment 
Total 67 — — 10 
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posterior to the equator and could not be 
reached by standard scleral indentation. These 
required a conjunctival incision for accurate 
placement of the probe. 

The average diameter of the tumors respond- 
ing to one application of cryotherapy was 1.3 
mm, with a range of 0.5 to 2.0 mm, and the 
average thickness was 0.8 mm, with a range of 
0.5 to 2.0 mm (Table 2). The 13 tumors that 
required more than one application of cryother- 
apy for tumor control had an average diameter 
of 2.6 mm, with a range of 1.5 to 3.5 mm, and 
an average thickness of 1.1 mm, witha range of 
0.5 to 2.0 mm. Fourteen of the tumors treated 
with cryotherapy required supplemental treat- 
ment. The average diameter of the tumors in 
this group was 3.8 mm, and the average thick- 
ness was 1.7 mm. Of the 53 tumors that were 
successfully treated with cryotherapy, none 
had clinical evidence of vitreous seeding at the 
time of treatment (Table 2). Of the 14 tumors 
that required supplemental treatment, six re- 
quired plaque therapy, three required enuclea- 
tion, one required photocoagulation, three re- 
quired plaque therapy and enucleation, and 
one required photocoagulation and external 
beam radiation. Ten of these tumors had vitre- 
ous seeds near the retinal surface of the tumor. 
Plaque therapy, the most frequent supplemen- 
tal treatment, was primarily indicated when 
there was vitreous seeding. 

There were few complications of cryotherapy 
for retinoblastoma. Three patients developed 
vitreous hemorrhage in the treated eye, which 
gradually resolved over a few weeks. Transient 
subretinal fluid (ablatio fugax) occurred in 
three cases and resolved without consequence 
over an average of one month. An atrophic 
retinal hole with associated subretinal fluid 
developed in one case and was repaired by a 
conventional scleral buckling procedure with 
no effect on central vision. 


Discussion 


In 1967, Lincoff and associates’ reported a 
technique of cryotherapy for intraocular tu- 
mors and noted that retinoblastoma was partic- 
ularly sensitive to this modality. Since then, 
others have reported the effectiveness of cryo- 
therapy in selected cases of retinoblastoma.*” 

The present study was undertaken to help 
establish some relative guidelines for the indi- 
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cations, contraindications, and complications 
of cryotherapy for selected patients with reti- 
noblastoma. On the basis of our observations, 
we have found that cryotherapy is most suc- 
cessful for tumors that are confined to the 
sensory retina, anterior to the equator, and 
have not had prior treatment with radiotherapy 
or photocoagulation. Tumors that are less than 
1.5 mm in diameter and 1.0 mm in thickness 
can generally be eradicated by one application 
of triple freeze-thaw cryotherapy. Tumors that 
are about 3.5 mm in diameter or 2.0 mm in 
thickness or both often require one or more 
applications of cryotherapy. We stress that 
these are only relative indications; each case 
must be considered individually, depending 
upon the clinical situation. 

Our experience indicates that local tumor 
treatment, such as cryotherapy or photocoagu- 
lation, will fail if there is any degree of vitreous 
seeding by the tumor. Cryotherapy is also con- 
traindicated if the tumor is greater than 3.5 mm 
in diameter or 2.0 mm in thickness, and if it is 
posterior to the equator. In the latter case, 
cryotherapy can be used with a conjunctival 
incision. If vitreous involvement is apparent, 
cryotherapy or photocoagulation should be 
ceased and some form of radiotherapy initiat- 
ed. We have generally preferred low-energy 
radioactive plaques in such cases." 

The complications of cryotherapy for retino- 
blastoma are relatively few. Mild vitreous hem- 
orrhage and transient subretinal fluid generally 
resolve without further treatment. If cryothera- 
py is used on multiple occasions, however, 
complications are more severe. We treated one 
patient who had, before referral to us, 11 ses- 
sions of cryotherapy for one tumor with vitre- 
ous seeding in her only remaining eye. Severe 
vitreoretinal traction and a rhegmatogenous 
retinal detachment had developed in the eye 
secondary to the cryotherapy. Because of the 
persistent vitreous seeding, enucleation was 
ultimately necessary. Such complications can 
generally be avoided if radiotherapy, rather 
than cryotherapy, is used when vitreous seed- 
ing is first noted. 
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Autosomal Dominantly Inherited Macular Dystrophy With 


Preferential Short-Wavelength Sensitive Cone Involvement 





George H. Bresnick, M.D., Vivianne C. Smith, Ph.D., and Joel Pokorny, Ph.D. 


We found an apparently inherited tritan-like 
color vision defect in five members of a family, 
spanning three generations. The defect was 
associated with mild macular pigmentary 
changes, poor foveolar reflexes, or slightly 
reduced visual acuity in four of the affected 
individuals. The inheritance pattern appeared 
to be autosomal dominant. Results of various 
color vision tests indicated preferential in- 
volvement of the short-wavelength sensitive 
cone system, with relative preservation of the 
middle- and long-wavelength sensitive cone 
systems. Both anomaloscope testing with larg- 
er (8-degree) fields and short-wavelength sen- 
sitive electroretinography indicated some 
short-wavelength sensitive cone system in- 
volvement beyond the central macula in the 
three affected individuals on whom testing 
was performed. The condition appeared to be 
a familial macular dystrophy with preferential 
short-wavelength sensitive cone involvement. 
The abnormal macular findings and mild re- 
duction in visual acuity distinguish this condi- 
tion from congenital tritanopia; the normal 
optic disks distinguish it from autosomal 
dominant optic atrophy. 


Rernar pystropuies involving exclusively or 
predominantly the cone system usually affect 
the long-wavelength sensitive and middle- 
wavelength sensitive systems early in the 
course of the disease. These entities are termed 
cone dystrophy and cone-rod dystrophy, re- 
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spectively. When found in a familial setting, 
they are usually inherited in an autosomal 
dominant fashion, less frequently in an autoso- 
mal recessive fashion, and rarely in an X-linked 
recessive fashion.' Many cases, however, ap- 
pear in a simplex fashion. The color vision 
defect usually associated with these conditions 
in the early stages is a type I red-green defect in 
the Verriest classification of acquired color vi- 
sion disorders,’ characterized by loss of chro- 
matic discrimination on the red-green axis, 
with loss of photopic luminous sensitivity at 
the longer wavelengths. Presumably, the long- 
and middle-wavelength sensitive cone systems 
in the macula are affected first.** In occasional 
cases of cone dystrophy’ the early color defect 
includes not only a type I red-green defect, but 
also a type III blue-yellow defect, the latter 
characterized by discrimination loss on the 
blue-yellow axis.’ 

In a preliminary report, we described three 
members of a family with a macular dystrophy 
showing an apparently preferential short- 
wavelength sensitive cone system involvement 
producing a tritan-like defect. Now, in a more 
complete family study with additional psycho- 
physical and electrophysiologic testing, we 
demonstrate an autosomal dominant inheri- 
tance in three generations of affected in- 
dividuals (Fig. 1) and confirm the preferential 
dysfunction of the short-wavelength sensitive 
cone system in the macula and possibly in the 
more peripheral retina as well. 


Material and Methods 


Color vision testing—Color vision testing was 
performed at the University of Wisconsin- 
Madison, the University of Chicago, and in the 
family home. Tests were selected from a battery 
of color vision tests available to us. Not all tests 
were available at all test sites, nor was there 
time to perform all tests on all individuals. 
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Screening plate tests included the Farns- 
worth F-2 test for tritan defect, the AO H-R-R 
plate test for both tritan and congenital red- 
green defects, the Ishihara plate test for con- 
genital red-green defects, and the Standard 
Pseudoisochromatic plate test, part II for ac- 
quired color vision defects. Arrangement tests 
included the Farnsworth Munsell 100-Hue test 
and the Lanthony New Color test. These tests 
have been described elsewhere.’ All tests were 
administered and scored according to stand- 
ardized instructions. The tests were given un- 
der standard illuminant C. Most tests were 
performed monocularly on both eyes. In a few 
cases, the tests were given binocularly. We 
noted no asymmetries, and summary data only 
are given for each individual. Anomaloscope 
testing included evaluation of the Rayleigh 
equation for red-green defect using the Neitz 
anomaloscope and evaluation of the Moreland 
equation for tritan defect using the Moreland 
anomaloscope.® These equations were evaluat- 
ed using published techniques.? All anomal- 
oscope testing was monocular; both eyes were 
tested when time permitted. No asymmetries 
were noted and summary data only are given. 

The Wald-Marré technique*" of isolating the 
three cone mechanisms (short-, middle-, long- 
wavelength sensitive) by measuring visual 
thresholds psychophysically for flickering 
spectral stimuli under selective chromatic ad- 
aptation conditions was used in three of the 
affected family members (Patients III-6, II-7, 
and IV-7). The apparatus consisted of a 
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Fig. 1 (Bresnick, Smith, and Pokorny). 
Family pedigree. The family members af- 
fected by the macular dystrophy are indicat- 
ed by shaded symbols. Congenital red- 
green color deficiencies were also present as 
indicated, 


maxwellian view system in which a 1.6- or a 
5.5-degree test spot was viewed against 10- 
degree chromatic backgrounds of 25,000 to 
50,000 trolands.” Spectral thresholds were de- 
termined with a yellow background (Wratten 
22) for the short-, a magenta background 
(Wratten 35) for the middle-, and a blue back- 
ground (Wratten 47B) for the long-wavelength 
sensitive system. Each eye was tested separate- 
ly. The data were fit to template functions 
using a least squares procedure. The templates 
were the Smith and Pokorny fundamentals for 
the short-, middle-, and long-wavelength sen- 
sitive cones.” 

Electrophysiology—Conventional _ electroreti- 
nography was performed with a xenon flash 
lamp photostimulator in a ganzfeld bowl as 
previously described.“ Burian-Allen mono- 
polar electrodes were used, with the reference 
electrodes positioned at the center of the fore- 
head and the ground electrodes on the ear- 
lobes. The pupils were maximally dilated using 
tropicamide 1% and phenylephrine 2.5%. The 
responses from single flashes were recorded 
simultaneously from both eyes; an amplifier 
band width of 0.3 to 500 Hz was used. Subjects 
were first dark adapted for 30 minutes and the 
following stimulus conditions were used: blue 
(Wratten 47a filter), Grass setting I = 4; white, 
= 16. Subjects were then light adapted to the 
ganzfeld background light (white light at ap- 
proximately 16 foot-candles) for two minutes 
and the following stimuli were used: white, I = 
16 single flash; 30-Hz flicker white, I = 16. 

Electroretinography testing selectively for 
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the short-wavelength sensitive cone system 
was performed using a “‘silent substitution” 
technique, as previously described.” The stim- 
ulus was a 5-Hz alternation of 565 nm with 460 
nm, and 565 nm with 490 nm, of equivalent 
photopic luminance. A 571-nm narrow-band 
adaptation field of 7,000 trolands was also used 
to improve short-wavelength sensitive cone 
isolation and to suppress rod activity. 

Each eye was tested separately in a three- 
channel maxwellian view system. A gold foil 
electrode™ positioned in the inferior cul de sac 
served as the active electrode, with a reference 
electrode on the center of the forehead and a 
ground electrode on the ipsilateral earlobe. 
After a two-minute preadaptation to the back- 
ground light, luminance response series were 
recorded. Six half-log unit steps (11 to 3,500 
trolands) were used for the 460/565 nm stimu- 
lus, and four half-log unit steps (110 to 3,500 
trolands) for the 490/565 nm stimulus. Fifty 
responses were averaged for each luminance 
level. The amplitudes for each series were plot- 
ted as a function of retinal illuminance, and the 
data were fit by a Naka-Rushton equation” 
using a least-squares fitting procedure. From 
this equation estimates of the maximum re- 
sponse (Rna) and the semisaturation constant k 
for a slope of n = 1.0 were computed. 

For the 460/565-nm alternation, the contrast 
between wavelengths for the middle- and long- 
wavelength sensitive cones is low, and a mini- 
mal response would be expected from these 
cone types. With respect to the short- 
wavelength sensitive cones, however, the con- 





Fig. 2 (Bresnick, Smith, and Pokorny). Case [V-7. Fundus photographs. Mild pigment mottling is seen in both 
the right eye (left) and the left eye (right). The foveolar reflexes were absent. The optic disks and retinal vessels 


are normal. 





trast for the 460/565-nm alternation is substan- 
tial and produces responses with an Rma of 
about 14 to 26 pV in normal subjects.” The 
490/565-nm alternation was included to deter- 
mine the spectral sensitivity of the receptors 
contributing to the electroretinogram. If the 
electroretinograms had been generated purely 
by short-wavelength sensitive cones at 460 and 
490 nm, the logarithmic value of the ratio of k 
490/k 460 (the cone isolation index) should have 
been —1.04; if the rods had mediated the re- 
sponse the ratio should have been —0.22.” 





Case Reports 





Case 1 (IV-7) 

The proband was a 16-year-old boy with 
reduced visual acuity in both eyes for an uncer- 
tain duration. He was referred by his local 
ophthalmologist because his visual acuity 
could not be corrected to a normal level by 
using spectacles and because of suspected mac- 
ular abnormalities. The patient denied color 
vision difficulties, photophobia, hemeralopia, 
and nyctalopia. There were no general medical 
problems or exposure to known retinal toxins. 

On examination, best-corrected visual acuity 
was R.E.: 20/30 (plano) and L.E.: 20/25 (plano). 
The anterior segments were normal, and there 
were no lens opacities. Both maculas showed 
pigment mottling with absent foveolar reflexes 
(Fig. 2). The fundus pigmentation otherwise as 
well as the retinal vessels and optic disks were 
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TABLE 1 
COLOR VISION FINDINGS IN AFFECTED FAMILY MEMBERS* 





PATIENT NO., STANDARD FARNSWORTH- LANTHONY 
AGE (yrs), FARNSWORTH PSEUDOISO- MUNSELL NEW 
SEX F-a AO H-R-R ISHIHARA CHROMATIC 100-HUE* COLOR NEITZ MORELAND 
H-2, 64, M No symbols No symbols 6 errors — — = D Full 2° 
seen seen Shifted 8° 
HI-6, 40, F B 6 BY — = 15 BE. Box 4 N Ful 2° 
T T Norm 8° 
IH-7, 36, M — — 9 errors 6 BY 22 R.E. Box 6 DA Full 2° 
4 RG 23 L.E. D Wide 8° 
T and D 


iV-6, 16, F B>G 6 BY — 9 BY 24 L.E. Box 4 Wide Full 2° 


L.E. 1 RG T T Full 8° 
iV-7, 16, M B>G 1 BY — — 17 R.E. Box 4 N Full 2° 
13 LE. T Norm 8° 





“BY, blue-yellow plate errors; RG, red-green plate errors; —, test not performed; N, normal: D, deutan: T, tritan; DA, deuter- 
anomalous trichromacy. 

"The Farnsworth F-2 plate has a blue and a green square on a purple background. Normals see both but the green square is clearer 
(G>B). Tritans see only blue (B) or blue clearer than green (B>G). Patients with a congenital red-green defect see only green (G). 

‘The square root of the total error score is reported, with an indication of the axis. 


cant tritan axis” (Fig. 3). The Rayleigh equation 


normal. Results of fluorescein angiography 
was normal in both eyes; the Moreland equa- 


were normal, including an absence of window 





defects in the maculas. 

Results of screening plate and arrangement 
tests showed tritan errors (Table 1). The 
Farnsworth-Munsell 100-Hue test showed a sig- 
nificant accumulation of errors,” with a signifi- 
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tion was full range with a 2-degree field and 
normal with an 8-degree field in both eyes. 
Wald-Marré spectral sensitivity curves were at- 
tempted, but reliable responses could not be 
obtained. 
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Fig. 3 (Bresnick, Smith, and Pokorny). Case IV-7. Farnsworth-Munsell 100-Hue test. The square root error 
score is 17 in the right eye (left) and 13 in the left eye (right) with a tritan axis (upper limit of normal for his age is 
10). 
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TABLE 2 
SHORT-WAVELENGTH SENSITIVE CONE 
- ELECTRORETINOGRAPHY 

PATIENT n Ra. iei kis ISOLATION 
NGS o EYE (uy) (o) (TD) INDEX 
WE O RE 10.0 483 1,240 ~0.41 
JUDO OO LE 122 48 1,338 -0.51 
We7 REEL 20.100 711 234000 0.52 
LE 144. 565 2,508 -0.65 
IV-7 RE 21.1 377 2,140 ~0.75 
LE. 192 561 1,419 -0.40 

Normal median 17.9 116 732 -0.82 
Minimum 9.6 72 397 -0.51 
Maximum 34.1 328 1,728 TE 





Results of electro-oculography were normal, 
with light peak/dark trough ratios of R.E.: 3.15 
and L.E.: 2.45 (normal ratio for our laboratory, 
>1.85). The conventional a clas 
showed normal scotopic and photopic ampli- 
tudes for all stimulus conditions. The only 
abnormality was delayed implicit times for the 
30-Hz flicker of 32 msec (normal, <27 msec) in 
both eyes. The short-wavelength sensitive cone 
electroretinogram (Table 2) showed a normal 
Rma but abnormal semisaturation constant k. 
The cone isolation index was normal in the 
right eye and subnormal in the left. 


Case 2 (IH-7) 

The 36-year-old father of the proband had a 
history of blurred vision for many years, but 
the exact duration was unknown. Seven years 
previously “macular dystrophy, possibly 
Stargardt’s disease” had been diagnosed else- 








Fig. 4 (Bresnick, Smith, ana Pokorny). ( Case HI-7. Fundus nne Mild pigment mottling is present i in B 
both the right eye (left) and the left eye (right). The foveolar reflexes were absent. 


where, based on best-corrected visual acuity of 
20/25 in each eye and pigment mottling of both — 
maculas. He had had poor color vision all of his 
life, but no other visual complaints. 

On examination, best-corrected visual acuity 
was 20/20 (plano) in each eye. The anterior 
segments were normal. Both maculas showed 
pigment mottling and absent foveolar reflexes, 
similar to the ophthalmoscopic findings in his 
son (Fig. 4). The fundi were otherwise normal. 

Color vision testing demonstrated both red- 
green and tritan errors (Table 1). The 
Farnsworth-Munsell 100-Hue test showed a 
high error accumulation with a combined 
deutan-tritan axis (Fig. 5). The Rayleigh match 
showed congenital deuteranomalous trichro- 
macy. The Moreland blue-green match was full 
for the 2-degree field and wide for the 8-degree 
field. Wald-Marré spectral sensitivity functions 
obtained against chromatic adapting back- 
ground lights showed absence of the short- 
wavelength sensitive cone response with both 
1.6- and 5.5-degree fields (Fig. 6, left). Data 
were the same in both eyes and all four data 
sets were fit by template for long-wavelength 
sensitive cones. The results indicated that his 
short-wavelength sensitive cone sensitivity 
was at least 2 log units below normal at both 
field sizes. Identical sensitivity functions were 
found for the magenta and green adapting 
lights using a 1.6-degree field and the right eye 
(Fig. 6, right); these curves were also well fit by 
the Smith and Pokorny long-wavelength sensi- 
tive function,” and this result was consistent 
with failure to isolate two different spectral 
sensitivities for middle- and long-wavelength 
sensitive cones as expected in congenital 
deuteranomalous trichromacy. Thus, this indi- 
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Fig. 5 (Bresnick, Smith, and Pokorny). Case HI-7. Farnsworth-Munsell 100- Hue test. The square root error 
score is 22 in the right eye (left) and 23 in the left eye (right), with a combined deutan and tritan axis (upper limit 
of normal for his age is 11). 
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Fig. 6 (Bresnick, Smith, and Pokorny). Wald-Marré functions for Patient HI-7. Log relative sensitivity is plotted 
as a function of test wavelength. The symbols are the patient’s data and the curves are templates representing 
the corneal spectral sensitivity of the cones.” Left, Data for the yellow background, In color normals this 
background isolates the short-wavelength sensitive cone (solid template). The data do not fit this template but 
are described by the long-wavelength sensitive cone (dashed template). Solid symbols are for the left eye, open 
for the right eye; circles are for the 1.6-degree test field and squares are for the 5.5 -degree test field. The data 
points lie close together indicating no asymmetry between eyes and little effect of field size; the template was fit 
to the 1.6-degree, left eye data. Right, Data for the purple (solid symbols) and blue (open symbols) backgrounds, 
using a 1.6-degree field and the right eye. In color normals these data are fit by two different templates, one for 
the middle-wavelength sensitive cone and one for the long-wavelength sensitive cone, respectively. For Patient 
IlI-7, a deuteranomalous trichromat, a single template for the long-wavelength sensitive cone fits both sets of 
data. 
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vidual appeared to have both a congenital X- 


chromosome red-green and an acquired blue- 


J _ yellow defect. 


The conventional electroretinography results 
were similar to those of the patient’s son: the 
amplitudes were all normal, and the 30-Hz 
flicker implicit times were delayed (R.E.: 31 
msec; L.E.: 30 msec). The short-wavelength 
sensitive cone electroretinogram showed a nor- 
mal R,,,,; the semisaturation constant k was 
above normal and the cone isolation index was 
-= low-normal (Table 2). 


Case 3 (ITI-6) 

The 40-year-old paternal aunt of the proband 
had no significant visual symptoms except for 
difficulty distinguishing blues and greens. 
Twelve years previously she had noted a 
“brown spot” in her central visual field, which 
lasted for several weeks, with no known seque- 
lae; no specific diagnosis had been made. On 
examination, best-corrected visual acuity was 
20/15 (plano) in each eye. Results of the ante- 
rior segment examination were normal. The 
fundi were normal, including normal maculas 
with intact foveolar reflexes. 

Color vision testing showed tritan errors (Ta- 
ble 1). The Farnsworth-Munsell 100-Hue test 
showed a significant error accumulation with a 
significant tritan axis (Fig. 7). The Rayleigh 
equation was normal in both eyes. The 
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Fig. 7 (Bresnick, Smith, and Pokorny). Patient HI-6. 
Farnsworth-Munsell 100-Hue test. The square root 
error score is 15 (tested with both eyes together) with 
a tritan axis (upper limit of normal for her age is 11). 
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Fig. 8 (Bresnick, Smith, and Pokorny). Wald-Marré © 
functions for Patient H-6. Log relative sensitivity is). . 
plotted as a function of test wavelength. The symbols — 
are the patient’s data and the curves are templates 
representing the corneal spectral sensitivity of the 
cones.” Data are shown for the yellow background. 
In color normals this background isolates the short- 
wavelength sensitive cone (solid template). The data = 
do not fit this template but are described by the = 
middle-wavelength sensitive cone (dashed tem- = 
plate). Solid symbols are for the left eye, open for the = 
right eye; circles are for the 1.6-degree test field and 
squares are for the 5.5-degree test field. The data 
points lie close together indicating no asymmetry 
between eyes and little effect of field size; the tem- 
plate was fit to the 1.6-degree, left eye data. 





Moreland equation was full-width for the 2- 
degree field and normal for the 8-degree field in 
both eyes. The Wald-Marré spectral sensitivity | 
curve showed absent short-wavelength sensi- _ 
tive cone sensitivity at the 1.6- and 5.5-degree © 
fields in both eyes. The data were well fit by 
middle-wavelength sensitive cones (Fig. 8). | 
The chromatic adaptation conditions favoring 
middle- and long-wavelength sensitive isola- 
tion were not tested because of the lengthy test 
procedures. ms 
Results of conventional electroretinography | 
were similar to those in Patients 1 and 2. The | 
only abnormality was delayed 30-Hz flicker. 
implicit times (R.E.: 36 msec, L.E.: 36 msec). 
The short-wavelength sensitive cone electro- 
retinogram showed low-normal Rmax values and 
semisaturation constants k higher than normal 
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Fig. 9 (Bresnick, Smith, and Pokorny). Patient 1V-6. fundus photographs. Pigment mottling is present in both 


the right eye (left) and left eye (right). The foveolar reflexes were intact. 


(Table 2). The cone isolation index was subnor- 
mal in both eyes. 


Case 4 (IV-6) 

The 16-year-old daughter of Patient 3 had no 
visual complaints. Her best-corrected visual 
acuity was 20/20 (plano) in each eye. Results of 
anterior segment examination were normal. 
The maculas showed pigment mottling, but 
intact foveolar reflexes; the fundus was 
otherwise normal in each eye (Fig. 9). 

Color vision testing showed tritan errors (Ta- 
ble 1). The Farnsworth-Munsell 100-Hue test 
showed a significant error accumulation. There 
was a tritan axis, but it was below the 0.95 
significance level” (Fig. 10). The Rayleigh equa- 
tion was somewhat widened but within the 
normal range in both eyes. The Moreland equa- 
tion showed full-width matches with both 2- 
degree and 8-degree fields in both eyes. Wald- 
Marré functions were not measured. 

Results of conventional electroretinography 
were normal except for delayed 30-Hz flicker 
implicit times (R.E.: 30 msec; L.E.: 30 msec). 
Short-wavelength sensitive cone electroret- 
inography was not performed. 


Case 5 (II-2) 

The 64-year-old paternal grandfather of the 
proband gave a history of blurred vision fora 
number of years, the exact duration uncertain. 
A limited examination was performed in the 
patient’s home because of his poor health. 
Visual acuity was not measured. Limited color 
vision testing showed both a severe red-green 
defect and a tritan defect (Table 1). The Ray- 
leigh equation was full-width with normal lu- 


minance. The Moreland equation was full- 
width for the 2-degree field and blue-shifted for 
the 8-degree field. Congenital deuteranopia 
and an acquired tritan defect appeared to be 
combined in this patient. Ophthalmoscopy 
showed mottled pigmentary abnormalities in 
the maculas, with absent foveolar reflexes. A 
few small drusen were present in each macula. 


Unaffected Family Members 
Results of color vision testing in the family 
members who did not show the macular dys- 
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Fig. 10 (Bresnick, Smith, and Pokorny). Patient 
IV-6. Farnsworth-Munsell 100-Hue test. The square 
root of error score is 24 in the left eye with a 
tritan-like axis (upper limit of normal for her age is 
10). 
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TABLE 3 
COLOR VISION FINDINGS IN UNAFFECTED FAMILY MEMBERS* 
PATIENT NO., STANDARD FARNSWORTH- LANTHONY 
AGE (yrs), FARNSWORTH PSEUDOISO- MUNSELL NEW 
SEX F-2t AO H-R-R ISHIHARA CHROMATIC 100-HUE?* COLOR NEITZ MORELAND 
I-7, 81, F G>B 1 BY 3 errors 1 BY — — — — 
3 RG 
kt 71, F G>B No errors No errors 4 BY — — — — 
Il-3, 62, F G>B No errors No errors 2 BY — — N N 
(RE with IOL) 
Ill-2, 47, F G>B No errors No errors 3 RG — Box 4 — — 
2 errors 
Ill-3, 38, M G 5 RG 8 errors 1 BY — -— P —- 
3 RG 
lIll-9, 34, M G 2 RG 6 errors 1 BY — — DA — 
Ill-10, 29, F G>B No errors No errors 1 BY -— Box 4 N N 
1 error 
IV-3, 22, F G>B No errors No errors No errors — — N N 
IV-5, 16, F B>G No errors — 2 BY 15.2 Box 4 N N 
1 RG No axis 2 errors 
IV-8, 11, F G>B No errors No errors 1 BY — Box 4 N N 
1 RG 3 errors 
IV-9, 13, M G>B No errors — No errors — — — — 
IV-10, 10, M G>B No errors — 1 BY — — — — 
IV-11, 8, F G>B No errors — 1 BY -- -—— — — 
IV-12, 6, F G>B No errors — 1 BY a — — — 
V-1, 6, M G>B No errors No errors 1 BY ao — — 


*BY, blue-yellow plate errors; RG, red-green plate errors; —, test not performed; N, normal; P, protanopia; DA, deuteranomalous 


trichromacy. 


‘The Farnsworth F-2 plate has a blue and a green square on a purple background. Normals see both but the green square is clearer 
(G>B). Tritans see only blue (B) or blue clearer than green (B>G). Patients with a congenital red-green defect see only green (G). 
*The square root of the total error score is reported, with an indication of the axis. 


trophy or tritan defect is summarized in Table 
3. One ancestor of Patient II-2 was still living; 
she (Patient I-7) did not show evidence of tritan 
defect nor of macular dystrophy. Thus, we 
cannot trace the origin of the problem further. 
The pedigree did show other features. As with 
many large pedigrees,” there were concomitant 
congenital red-green defects, including deuter- 
anopia, deuteranomalous trichromacy, and 
protanopia. 

Patient [I-2 appeared to show deuteranopia. 
An acquired red-green defect resembling deu- 
teranopia can occur in optic nerve disease. 
However, we found no ophthalmoscopic evi- 
dence of such a disorder in Patient II-2 and 
there was no other indication for an acquired 
red-green defect. If the red-green defect is 
congenital deuteranopia, then family members 
1-7, III-2, IIl-4 (deceased), and III-6 are obligate 
carriers. Both Patient I-7 and Patient [II-2 
made red-green errors on the Standard Pseudo- 


isochromatic Plate test. Errors made by Patient 
I-7 might be attributable to her advanced age. 
However, her color discrimination was good 
and she made only one blue-yellow error on the 
H-R-R test and one on the Standard Pseu- 
doisochromatic Plate test. The single blue-yel- 
low error on the Standard Pseudoisochro- 
matic Plate is rather common and is not per se 
indicative of a color defect. The errors 
made by Patient III-2 cannot be attributed to 
age. It is common for carriers of congenital 
red-green defects to show minor color ab- 
normalities. These errors can probably be at- 
tributed to the carrier status of deuteranopia, 
and support the diagnosis of deuteranopia in 
Patient Il-2. 

The deuteranomalous trichromacy of Patient 
III-7 was confirmed in his brother, Patient III-9. 
Obligate carriers of the deuteranomalous 
trichromacy include Patients Il-1, IV-8, IV-11, 
and IV-12. Since Patients III-2 and III-6 did not 
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show deuteranomalous trichromacy, they ap- 
parently are not double heterozygotes. We ex- 
amined Patient IV-8 carefully since both her 
father and brother showed the macular dystro- 
phy, but she showed only minor abnormalities 
in red-green color vision that could probably be 
ascribed to the obligate carrier status; there was 
no indication of a tritan defect. We attempted to 
test Patient I-2. Because of the patient’s ad- 
vanced age, however, he could not perform the 
tests successfully. He was able to name all the 
colors of the dots on the Ishihara plates correct- 
ly. Further, he accepted the normal mid- 
matching position on the Neitz and rejected the 
two extreme positions. We concluded that his 
color vision was normal. Thus, the deuter- 
anomalous trichromacy was introduced by Pa- 
tient I-3. 

Protanopia was introduced in generation III 
by Patient III-3. His daughter, Patient IV-5, is 
an obligate carrier for protanopia. Further, 
from her deceased mother she might have in- 
herited the macular dystrophy and additionally 
has a50% chance of carrying deuteranopia. She 
also showed minor color vision abnormalities, 
which we ascribed to the carrier status. There 
was no indication of a severe tritan defect or 
macular dystrophy. 


Discussion 


Several lines of evidence in this family impli- 
cate a preferential dysfunction of the short- 
wavelength sensitive cone system inherited in 
an autosomal dominant fashion. The 
Farnsworth-Munsell 100-Hue test in affected 
family members showed abnormal error scores 
with tritan axes (except in Patient III-7 who had 
a tritan defect and concomitant deuteranom- 
alous trichromacy). The small number of errors 
in the protan or deutan axes and the normal 
Rayleigh matches (again except for Patient 
III-7) indicate that the middle- and long- 
wavelength sensitive cones at least in the cen- 
tral macula were functioning normally on those 
tests. The five affected individuals who were 
tested with the Moreland equation showed 
full-width matches in the central 2 degrees, 
again indicating abnormal short-wavelength 
sensitive function; normal matches with the 
8-degree field in two individuals indicated that 
the short-wavelength sensitive cone system 
was less affected in the paracentral than in the 
central macula. The abnormal Wald-Marré 


functions for short-wavelength sensitive cones 
indicated a severe sensitivity loss with both 
1.6- and 5.5-degree fields. Electroretinography 
of the short-wavelength sensitive system sug- 
gested that the short-wavelength sensitive 
cones were affected in a more widespread fash- 
ion beyond the macula. The sensitivity of the 
short-wavelength sensitive system appeared 
reduced, as evidenced by the increased semi- 
saturation constants and poor short-wave- 
length sensitive cone isolation indices in all 
three affected individuals tested. Addition- 
ally, one individual (Patient III-6) had a low- 
normal Rma the other two showed R,,,, values 
just above the median normal value. The cone 
isolation index was below normal or low- 
normal in four of the six eyes. Below the medi- 
an normal isolation is consistent with the in- 
creased semisaturation constants: we would 
expect more rod intrusion if higher light levels 
are needed to obtain short-wavelength sen- 
sitive cone responses. Johnson and Hood”! 
recently presented an analysis of electro- 
retinography b-wave radiance-response func- 
tions which suggested that receptor dropout 
may result in increase of the semisaturation 
constant rather than diminution of the b-wave. 
Thus, our data are consistent with loss of short- 
wavelength sensitive cones in this macular dys- 
trophy. A more direct measure of short- 
wavelength sensitive cone photoreceptor loss 
would be evaluation of the a-wave. However, 
the short-wavelength sensitive cone electroret- 
inogram does not show a measurable a-wave; 
therefore, we have no direct evidence of short- 
wavelength sensitive cone loss. 

A consistent and isolated abnormality of the 
conventional electroretinogram was the delay 
in the implicit times of the 30-Hz flicker. The 
30-Hz flicker response is cone mediated, since 
rods are incapable of responding to repetitive 
stimuli beyond about 20 Hz. Additionally, the 
short-wavelength sensitive cones probably do 
not contribute measurably to the white 30-Hz 
flicker response because of their small ampli- 
tude. Thus, the delayed 30-Hz flicker implicit 
times in these affected family members must 
indicate at least a temporal abnormality in the 
middle- and long-wavelength sensitive cones; 
the amplitudes of the photopic responses 
(single-flash and 30-Hz flicker) were normal. 
Other clinical retinal diseases that have been 
associated with delayed 30-Hz cone flicker im- 
plicit times include retinitis pigmentosa,” cone 
or cone-rod dystrophies,” and ischemic retinal 
vascular disorders.“ In retinitis pigmentosa, 
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delayed cone implicit times may result, at least 
in part, from abnormal rod activity. According 
to Birch and Sandberg,” the cone implicit time 
in retinitis pigmentosa is inversely proportion- 
al to the log amplitude of the dark-adapted rod 
b-wave, but is not related to the dark-adapted 
cone b-wave amplitudes. Their findings point 
to rod-cone interaction as a factor determining 
cone implicit times in response to 30-Hz flicker 
light. Among the patients in our family, how- 
ever, there was no evidence of diffuse rod 
disease: the fundi beyond the maculas were 
normal, and the scotopic b-wave amplitudes 
were normal. 

The affected family members in the present 
study can be distinguished from individuals 
with congenital tritanopia by the presence of 
abnormal macular morphology in four of the 
five affected members, and abnormal visual 
acuity in two, possibly three, of them (Patients 
IV-7, Il-2, and possibly III-7). However, con- 
genital tritanopia could have easily been diag- 
nosed in Patient III-6, who had normal visual 
acuity and macular findings, and Patient IV-6, 
who had normal visual acuity and mild macular 
mottling, had the other family members not 
been examined. An additional differentiating 
feature is the abnormal 30-Hz flicker implicit 
time in our family. It is noteworthy that in 
congenital tritanopia, electroretinography 
studies have shown normal white light 30-Hz 
flicker implicit times, but unrecordable or re- 
duced short-wavelength sensitive electro- 
retinography responses.”* The short-wave- 
length sensitive electroretinogram in the 
study by Shinzato and associates” was elicited 
with a blue test flash against a very bright 
yellow background, a set of conditions that 
normally produces smaller amplitude respons- 
es than does the short-wavelength sensitive 
electroretinogram elicited by the “silent sub- 
stitution” technique.” Since the bright yellow 
light reduces the sensitivity of the short- 
wavelength sensitive cones as a result of light 
adaptation, the degree of short-wavelength 
sensitive amplitude reduction in some cases of 
congenital tritanopia may not be as great as the 
results with this technique might suggest. In- 
deed, psychophysical testing of congenital tri- 
tanopes” showed normal blue-green color 
matching with 8-degree fields. One tritanopic 
patient has been tested with the substitution 
technique.” This patient showed only a rod 
response. Additionally, no short-wavelength 
sensitive cone function was demonstrated on 
color matching or psychophysical testing. 


Another condition to be considered in the 
differential diagnosis is autosomal dominant 
optic atrophy. Patients with this condition also 
show reduced visual acuity and tritan-like color 
defects. However, although mild pigment stip- 
pling of the macula has been reported in occa- 
sional patients with this condition,” optic atro- 
phy is the predominant fundus feature of the 
disease. None of our patients showed optic 
atrophy on ophthalmoscopy. 

The normal or near-normal visual acuity in 
our affected family members is consistent with 
loss of primarily short-wavelength sensitive 
cones in the macula. The anatomic distribution 
of short-wavelength sensitive cones in nonhu- 
man primates shows an absence of these cone 
types in the central foveola, an increase in 
concentration in the paracentral fovea, and a 
relatively sparse distribution elsewhere in the 
fundus.**! The relative concentration of short- 
compared to middle- and long-wavelength sen- 
sitive cones is about 5% to 10%. Psychophysical 
measurements confirm this distribution in hu- 
mans; short-wavelength sensitive cone sensi- 
tivity is ata minimum in the central 20 minutes 
of the visual field, rises to a maximum between 
0.8 and 1.2 degrees, and gradually decreases 
toward the periphery.”” Because of their 
sparse distribution relative to middle- and 
long-wavelength sensitive cone types, the 
short-wavelength sensitive cones are thought 
not to contribute to fine spatial vision (high 
spatial frequencies) in the central macula. This 
is consistent with visual acuities of 20/15 to 
20/20 in three of the affected family members; 
the slightly poorer acuity in one of the affected 
members (Case 1) implies involvement of some 
middle- and long-wavelength sensitive cones 
as well. Further follow-up of this family is 
needed to determine whether the macular ab- 
normalities will progress and whether more 
widespread cone or rod system dystrophy will 
occur. The delayed 30-Hz implicit times sug- 
gest that further involvement of the middle- 
and long-wavelength sensitive systems may 
well develop. 
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Confocal Laser Tomographic Analysis of the Retina in Eyes 
With Macular Hole Formation and Other Focal Macular 


Diseases 


Dirk-Uwe Bartsch, M.S., Marcos Intaglietta, Ph.D., Josef F. Bille, Ph.D., 
Andreas W. Dreher, Ph.D., Morteza Gharib, Ph.D., and William R. Freeman, M.D. 


To study the retinal surface in the human eye 
in normal and diseased states we used laser 
scanning tomography. The confocal arrange- 
ment of the laser tomographic scanner permits 
examination of retinal topography in the axis 
perpendicular to the retinal surface. The eyes 
examined with the laser tomographic scanner 
included normal eyes, eyes with macular 
holes, impending macular holes, radiation ret- 
inopathy, macular edema, photocoagulation 
scars, subfoveal scars, and serous detachment 
of the fovea associated with subretinal neovas- 
cularization. The laser tomographic scanner is 
a new method that allows measurements of the 
topography of the internal limiting membrane 
in the macular area and may improve our 
understanding of the pathophysiologic charac- 
teristics and treatment of a variety of disorders 
of the macula. 


Tu normar RETINA ranges in thickness froma 
maximum of 230 ym at the edges of the macula 
to a thickness of approximately 100 um at the 
equator and retinal periphery.’ The retina is 
thickest in the perifoveal region (thickness, 230 
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um) and thins to less than half of this value (100 
wm) in the central foveal pit. This configuration 
and the configuration of the nerve fibers of the 
foveal cones allow a unique opportunity for 
imaging this area. The shallowly sloping pe- 
ripheral fovea actually starts 750 pm from the 
center but the foveal pit itself is 330 wm in 
diameter.’ The axons of the central foveal cones 
course parallel to the surface of the retina, 
forming Henle’s layer before they finally syn- 
apse with the bipolar cells beginning peripheral 
to the central foveolar pit.** 

Techniques for measuring the topography of 
the macula have not been well developed. The 
reflexes of the central fovea, parafoveal area, 
peripheral macula, retinal periphery, and nasal 
optic nerve can be used to assess abnormalities 
in elevation. Although this method may be 
sensitive to detect abnormalities in elevation 
and topography, such abnormalities currently 
cannot be quantified. Similarly, slit-lamp bio- 
microscopy can also be used to assess eleva- 
tions and depressions in the macular area non- 
quantitatively. Echographic methods can be 
utilized to measure the height of lesions accu- 
rately by using standardized A- and B- 
scanning. A-scanning has a limit of resolution 
in the Z-axis (perpendicular to the retinal sur- 
face) of approximately 200 pm. A-scanning 
uses a nonfocused ultrasound beam with an 
effective diameter of greater than 2 mm at 
tissue sensitivity. B-scanning uses a focused 
sound beam and can give some measure of 
topography but the resolution of B-scanning in 
the X- and Y-axis is limited to approximately 
400 pm and is not more accurate than A- 
scanning in measuring in the Z-axis.’ 

Using confocal imaging technology we 
developed a laser scanner that allows recon- 
struction of very thin (30 pm) optical slices of 
the retina taken parallel to the plane of the 
internal limiting membrane in the living human 
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eye. The horizontal resolution (X-Y axis) of this 
laser scanning system is 7 to 10 pm and the 
resolution in the Z-direction (thickness) of the 
imaging beam is 40 to 50 um. Thus, thin optical 
slices of the retina in a plane parallel to its 
surface can be reconstructed every 20 to 30 pm, 
allowing reconstruction of the topography of 
the macula and posterior pole. 


Material and Methods 


The studies were done by using a modified 
confocal laser tomographic scanner. The princi- 
ple of the laser tomographic scanner has been 
described in detail elsewhere.’ Utilizing a 
helium-neon laser (wavelength, 632.8 nm) the 
scanner consists of a spatial filter assembly 
with beam expander, a scanning unit (2.5 MHz 
galvanometric scanner), and a confocal detec- 
tion unit. 

The laser light in the laser tomographic scan- 
ner is emitted from the helium-neon laser, 
passed through a beam expander, and spatially 
filtered by a pinhole. The laser beam exits the 
beam expander as a parallel beam. It is then 
deflected horizontally and vertically by a com- 
bination of a galvanometer scanner with an 
afocal relay lens system. This results in a ras- 
ter-like scan of the beam. Via two other relay 
lens systems the raster-like scan is imaged on 
the entrance pupil of the human eye. The 
scanning light beam entering the eye is focused 
by the cornea and lens. Thus the retina is 
sequentially illuminated point by point. The 
focal plane of the scanning beam in the eye can 
be positioned by an active focusing unit, a 
galvanometrically driven lens. 

At each point of the scan, the light reflected 
by the retina passes again through the above 
described scanning elements. It is separated 
from the incoming beam by a beamsplitter and 
is focused on a pinhole, which is located at a 
plane conjugate to the chosen focal plane of the 
scanning light beam on the retina. This confo- 
cal configuration assures that only light origi- 
nating from the illuminated focal plane on the 
retina passes through the pinhole and is detect- 
ed by the photomultiplier. The light induces an 
electrical current that is transformed into a 
voltage, amplified and digitized. The digitized 
value corresponds to the intensity of the re- 
flected light at the point just scanned and is 
stored in the memory of a 2-megabyte video- 


image buffer. The scanning unit of the laser 
tomographic scanner permits a real time video- 
image with 525 lines in each image and 60-Hz 
frame repetition. The on-line video-image can 
be observed directly on a video monitor, taped 
on a video cassette recorder, or stored digitally 
by using a host computer system. In the off-line 
mode the images are archived on an 800-mega- 
byte 5.25-inch optical disk. The active focusing 
unit is step-wise moved between preset maxi- 
mum and minimum values in order to generate 
a height profile of the retina. This generates 32 
images of equidistant confocal planes within 
the retina. 

The laser tomographic scanner has a security 
shutter to obstruct the laser beam automatically 
if the light energy level reaches the maximum 
allowed level according to rules of the Food and 
Drug Administration. The Food and Drug Ad- 
ministration has approved the laser tomo- 
graphic scanner for clinical use in patients. For 
each point of time the maximum delivered light 
level is well below the threshold of possible 
damage to the retina. The impact of the laser 
light in the laser tomographic scanner, because 
of the mechanical, thermal, and photochemical 
tissue reactions on the retina, is on the order of 
100 to 1,000 times lower than conventional 
ophthalmoscopes.* The recommended maxi- 
mum permissible light levels according to 
American National Standards Institute safety 
standard are 100 to 5,000 times above the light 
levels applied in the laser tomographic scan- 
ner. 

Computer algorithm and measurement proce- 
dure—The topographic image of the scanned 
region is calculated by first aligning the 32 
confocal images to cancel out the microsaccadic 
movements during the recording of the 32 im- 
age planes. The increase in size of the posterior 
images caused by the larger distance from the 
lens is accounted for. The z-value in the topo- 
graphic image is determined by computing the 
center point of the light intensity integral of 
each of the 256 x 256 image points over the 32 
aligned images. 

We measured the height of macular lesions 
by calculating the difference between the 
height values of different points in the topo- 
graphic height profile. The height values of all 
points displayed by the laser tomographic 
scanner are given relative to an arbitrary base- 
line. Changes in the height (z-value) of each 
point in the image were determined relative to 
the baseline. 
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Case Reports 


Visual acuity, refraction, applanation tonom- 
etry, slit-lamp biomicroscopy, binocular indi- 
rect ophthalmoscopy, and biomicroscopy of the 
fundus were performed in all cases by one of us 
(W.R.F.). Stereoscopic fundus photographs 
were taken for comparison to the laser tomo- 
graphic scanner image. Stereoscopic fluores- 
cence angiography was also performed in most 
patients to confirm the clinical diagnosis. The 
patients ranged between 22 and 75 years in age. 
The patients included eight women and two 
men (Table). 


Case 1 

This 24-year-old man had visual acuity of 
20/20 and no history of eye diseases. Figure 1 
shows a topographic height image of the macu- 
la and a height profile through the macula. The 
foveal pit was imaged as a smooth 100-~m 
depression in the center of the macula. 


Case 2 

A 22-year-old woman with radiation retinop- 
athy complicated by neovascularization of the 
disk and macular edema had undergone pan- 
retinal photocoagulation. The macula showed 
nonperfusion on fluorescein angiography, and 
clinical photographs and examination showed 


significant macular edema. Panretinal photoco- 
agulation scars were seen in the nasal retina 
(Fig. 2, top left). Confocal laser scanning of the 
area of macular edema (10 degree by 10 degree) 
showed the surface contour of the edema. Folds 
within the edema had a difference in elevation 
of the internal limiting lamina of up to 560 pm 
(Fig. 2, bottom left). The laser photocoagula- 
tion burns were examined in the nasal area. 
The difference was 120 um between the height 
of the internal limiting membrane in nonphoto- 
coagulated retina and the base of the burn. 
Measurements of two typical samples of the 
multiple laser scars disclosed round to elliptical 
shapes with long/short axis values of 800/700 
um and 700/600 um, respectively (Fig. 2, bot- 
tom right). 


Case 3 

A 75-year-old woman had a macular hole in 
the right eye (Fig. 3, top left). Clinical examina- 
tion by biomicroscopy showed a full-thickness 
macular hole with a shallow elevation of the 
neurosensory retina surrounding the hole. The 
diagnosis was confirmed by stereoscopic pho- 
tographs and fluorescein angiography of the 
lesion. Confocal laser tomographic scanner ex- 
amination of the lesion was performed. The 
difference in height was found to be in the 
range of 160 to 200 pm between the rim of the 
detached retina and the base of the macular 


TABLE 


CONFOCAL LASER TOMOGRAPHIC SCANNER IMAGING IN PATIENTS WITH MACULAR DISEASES 





NO. OF 
PATIENTS DIAGNOSIS 
15 Normal 

4 Macular hole 
1 Pending macular hole 
1 Subretinal neovascularization 
6 Macular scar 
1 Epiretinal membrane 
2 Heavy krypton laser scar 
1 Light parafoveal krypton laser scar 
2 Argon laser panretinal photocoagulation scar 
1 Disciform scar 
4 Macular edema 
2 Diabetes 
1 Vein occlusion 
1 Radiation retinopathy 


OBTAINED VALUES FROM 
ABNORMALITIES (uM) 


Depth: 120-210; diameter: 500-600 

Irregular internal limiting membrane with 
asymmetrical foveal pit of diameter: 240-460 

Height: elevated up to 260* 


Height: elevated up to 1,050*; diameter: 810—1,750 
Depth: up to 200 

Depth: up to 50 

Depth: up to 120 

Height: elevated up to 1,300* 


Height: elevated up to 100* 
Height: elevated up to 370* 
Maximal height difference in folds of edema: 560 





*Elevation as measured above internal limiting membrane of uninvolved retina. 
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Fig. 1 (Bartsch and associates). Case 1. Height 
profile of the normal macula. The left side shows a 
height image with darker levels of the gray scale 
representing higher elevations. The brush-like pola- 
rization pattern appears in the height image as two 
dark bands (see discussion). On the right side a 
vertical cut through the height image at the site of 
the cross is shown. The horizontal line (correspond- 
ing to the cross) indicates the point at which the 
height is measured. Measuring the elevation in the 
height image at the displayed point (cross) and a 
point 200 um superior to this point (arrows) dis- 
closed a 100-ym difference indicating a foveal de- 
pression of 100 pm. 


hole (Fig. 3, bottom left). Figure 3, bottom right 
shows the laser tomographic scanner three- 
dimensional profile. 


Case 4 

A 55-year-old woman had abnormalities con- 
sistent with a pending macular hole in the right 
eye.” There was clinical evidence of shallowing 
of the foveal pit and distortion of the foveal 
architecture (Fig. 4, top). A posterior vitreous 
detachment was not present. Confocal laser 
tomographic scanning disclosed abnormalities 
in the topography of the foveal pit. The pend- 
ing macular hole exhibited a variable height 
difference of up to 120 um between the retinal 
surface at the bottom and the internal limiting 
membrane at the rim of the pending macular 
hole (Fig. 4, bottom). The pending macular 
hole disclosed an elliptical shape with the long 
and short axes being 460 and 240 um long, 
respectively. A sharp step could be observed 
on the superior edge of the macular hole con- 
sistent with the effect of the vitreous traction 
on the edge of the fovea. 


Case 5 

A 28-year-old man had a history of traumatic 
retinal dialysis with retinal detachment after 
suffering blunt trauma. An epiretinal mem- 
brane with subretinal scar formation was seen 


in the left eye (Fig. 5, top). Biomicroscopy 
showed an elevation of the macula with a radial 
fold of retina radiating from the elevated macu- 
la to the optic nerve head. Confocal laser tomo- 
graphic scanning measurements showed a 
height difference of 1,050 um between the high- 
est point within the scar and the retinal base 
around the scar. The circular portion of the 
elevated retina had a diameter of 1,750 pm (Fig. 
5, bottom). The radial fold of the retina extend- 
ing toward the disk was measured to be 810 pm 
wide and elevated 500 um, compared to the 
surrounding retinal base. Within the elevated 
area of the retina, a depression located in the 
distorted foveal area could be seen. This de- 
pression was 650 wm deeper than the highest 
point of the elevated macular area. Because of 
the extreme distortion of the retina and the 
possibility that the depression was being im- 
aged obliquely it could not be determined 
whether this was the normal foveal depression 
or a true foveal hole. 


Case 6 

A 29-year-old man developed idiopathic sub- 
retinal neovascularization in the right eye. Slit- 
lamp biomicroscopy and stereoscopic fluores- 
cein angiography showed a neurosensory reti- 
nal detachment extending from an area of sub- 
retinal neovascularization superiorly into the 
fovea (Fig. 6, top). The retina was examined 
with the laser tomographic scanner. A 260-um 
elevation was measured between the highest 
point of neurosensory retinal detachment and 
the retina peripheral to that area (Fig. 6, bot- 
tom). 


Case 7 

A 49-year-old woman developed a macular 
branch retinal vein occlusion in the left eye. 
Two weeks after onset of symptoms, the visual 
acuity was 20/20 and the Amsler grid disclosed 
metamorphopsia. Biomicroscopy and stereo- 
scopic fluorescein angiography showed thick- 
ening of the macula superiorly and edema af- 
fecting the sensory macula and foveal area (Fig. 
7, top left). Confocal laser tomographic scan- 
ning measurements disclosed that the retinal 
edema elevated the internal limiting membrane 
up to a maximum of 270 um, compared to the 
surrounding nonedematous retinal surface 
(Fig. 7, bottom left). Three weeks later the 
visual acuity decreased to 20/25, and the pa- 
tient complained about worsening of vision. 
Confocal laser tomographic scanning measure- 
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Fig. 2 (Bartsch and associates). Case 2. Top left, Fundus photograph showing macular edema and panretinal 
photocoagulation in a patient with radiation retinopathy. Bottom left, Height profile through the area of macular 
edema. The left side shows a height image with darker levels of the gray scale representing higher elevations. 
On the right side a horizontal cut through the height image at the site of the cross is shown. The vertical line 
(corresponding to the cross) indicates the point at which the height is measured. Measuring the elevation in the 
height image at a point within the area of edema (arrowheads) and a point 170 pm temporal to this point (arrows) 
disclosed a 560-um difference in height between the peaks and valleys of the internal limiting membrane in the 
edematous area. Bottom right, Height profile through nasal argon laser scar. The left side shows a height image 
with darker levels of the gray scale representing higher elevations. On the right side a horizontal cut through 
the height image at the site of the hollow arrow is shown. The vertical line (corresponding to the hollow arrow) 
indicates the point at which the height is measured. Measuring the elevation in the height image at the 
displayed point (hollow arrow) and a point 360 um nasal to this point (arrows) disclosed a 120-4m depression of 
the internal limiting membrane in the laser scar. 








ments documented that the elevation of the 
internal limiting membrane increased to 370 
um (Fig. 7, bottom right). 


Case 8 

A 34-year-old woman with subretinal neovas- 
cularization in the right eye secondary to ocular 
histoplasmosis was successfully treated with 
krypton laser photocoagulation. Clinical exam- 
ination disclosed a hypopigmented parafoveal 
laser scar and no evidence of active subretinal 
neovascularization. Confocal laser tomograph- 


ic scanning measurements showed that the in- 
ternal limiting membrane in the laser scar was 
depressed up to 200 um from the surrounding 
parafoveal retinal surface. The laser scar was 
elliptical with the long and short axes being 
1,700 and 1,300 pm long, respectively. 


Case 9 

A 67-year-old woman had a subretinal fibrous 
scar seen after unsuccessful photocoagulation 
for subretinal neovascularization secondary to 
age-related macular degeneration. Clinical ex- 
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amination by biomicroscopy showed subretinal 
fibrous scar with diffuse elevation of the neuro- 
sensory retina. Laser tomographic scanning 
showed a difference in height of 1,300 um from 
the most to the least elevated area of the disci- 
form scar. 





Results 


Confocal laser tomographic scanning meas- 
urements were made of the maculas of 15 pa- 
tients with normal foveal reflexes and normal 
anatomy determined by slit-lamp biomicrosco- 
py. In all cases we observed a brush pattern in 
the intensity of the laser tomographic scanner 
overview image with the strongest light reflex 
in most cases at 135 degrees and 305 degrees in 
left eyes and at 45 degrees and 225 degrees in 
right eyes relative to the vertical axis of the 
image (Fig. 1). The height profile of the macular 
area showed a shallowly sloping decrease in 





september, 1989 


Fig. 3 (Bartsch and associates). Case 3. Top left, 
Fundus photograph of patient with a full-thickness 
macular hole of two months’ duration. A cuff of 
elevated tissue surrounding the hole is seen. Bottom 
left, Height profile through the macular hole. The 
left side shows a height image with darker levels of 
the gray scale representing higher elevations. On the 
right side a horizontal cut through the height image 
at the site of the cross is shown. The vertical line 
(corresponding to the cross) indicates the point at 
which the height is measured. Measuring the eleva- 
tion in the height image at the displayed point (white 
cross) and a point 400 um peripheral to this point 
(arrows) disclosed a 200-um drop from the highest 
point of the elevated rim to the base of the hole. 
Bottom right, Three-dimensional profile of macular 
hole. Dark gray values in this image represent lower 
height values. The area close to the corners and the 
step at the sides of the profile is an artifact caused by 
the aligning process. The macular hole can be seen as 
a crater in this profile. 





height toward the center of the macula. The 
center of the macula (foveal pit) was on the 
order of 80 to 100 um depressed compared to 
the internal limiting membrane 200 um periph- 
eral to the center. 

We examined four patients with macular 
holes and one patient with a pending macular 
hole (Table). In the cases of macular holes, the 
internal limiting membrane was elevated 160 to 
220 um at the rim of the macular hole compared 
to the base of the macular hole. In two patients 
the internal limiting membrane at the rim of the 
macular hole was elevated because of subreti- 
nal fluid, compared to the internal limiting 
membrane 200 to 300 um peripheral. In one 
patient, however, the internal limiting mem- 
brane at the rim was not elevated. In that 
patient we measured a drop of 210 um from the 
edge of the macula into the base of the macular 
hole with no elevation of the surrounding mac- 
ula. This was caused by the absence of subreti- 
nal fluid around the edge of the macular hole. 

The diameters of the four macular holes dis- 
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Fig. 4 (Bartsch and associates). Case 4. Top, Fun- 
dus photograph of a pending macular hole. Distor- 
tion of the foveal architecture with shallowing of the 
foveal pit was seen. Bottom, Height profile through 
the pending macular hole. The left side shows a 
height image with darker levels of the gray scale 
representing higher elevations. On the right side a 
vertical cut through the height image at the site of 
the cross is shown. The horizontal line (corres- 
ponding to the cross) indicates the point at which 
the height is measured. An abnormal elevation of the 
parafoveal internal limiting membrane is seen at the 
superior edge of the abnormal foveal depression 
(arrows) possibly indicating vitreous traction. 


closed a circular configuration with the short 
axis ranging from 505 to 555 um in diameter 
and the long axis ranging from 520 to 775 pm in 
diameter. In the case of the pending macular 
hole the vertical profile through the retina 
showed a sudden increase in height of the 
internal limiting membrane at the upper edge 
of the pending macular hole, consistent with 
the effect of vitreous traction on the edge of the 
fovea. Measurements in this case showed an 
abnormal and irregular depression in the foveal 
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Fig. 5 (Bartsch and associates). Cases . Top, Fun- 
dus photograph showing traumatic epiretinal mem- 
brane and subretinal macular scar. A radial fold of 
retina runs from the fovea toward the optic nerve. 
Bottom, Height profile through the area of macular 
scar. The left side shows a height image with darker 
levels of the gray scale representing higher eleva- 
tions. On the right side a vertical cut through the 
height image at the site of the cross is shown. The 
horizontal line (corresponding to the cross) indicates 
the point at which the height is measured. Measur- 
ing the elevation in the height image at the displayed 
point (white cross) and a point 1,400 pm inferior to 
this point (arrows) disclosed a 1,050-um difference. 
The foveal depression is seen (hollow arrow), 


area varying from 50 to 120 pm. The abnormal 
macular depression had an elliptical shape with 
the length of the long and short axis of 460 and 
240 um, respectively. The edges of this abnor- 
mality were well defined with a sharp increase 
in height. The slope was significantly higher 
than the shallow slope of the normal foveal pit. 
One patient with active subretinal neovascu- 
larization was examined. Measurements were 
obtained and showed that the internal limiting 
membrane was up to 260 pm elevated because 
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Fig. 6 (Bartsch and associates). Case 6. Top, Fun- 
dus photograph of area of subretinal neovasculariza- 
tion. A neurosensory retinal detachment with hem- 
orrhages is seen above the fovea. Bottom, Height 
profile through the area of subretinal neovasculariza- 
tion. The left side shows a height image with darker 
levels of the gray scale representing higher eleva- 
tions. On the right side a horizontal cut through the 
height image at the site of the cross is shown. The 
vertical line (corresponding to the cross) indicates 
the point at which the height is measured. Measur- 
ing the elevation in the height image at the displayed 
point (white cross) and a point 1,600 um nasal to this 
point (arrows) disclosed an elevation of the internal 
limiting membrane of 260 um from uninvolved 
retina. 


of subretinal fluid, compared to the retina pe- 
ripheral to the site of the subretinal neovascu- 
larization. In another patient with laser-treated 
subretinal neovascularization, a subretinal fi- 
brous scar developed after the treatment. 
Measurements showed height differences with- 
in the scar of up to 1,300 pm. 

Among the patients examined with macular 
laser scars were three with krypton laser scars 
and one with argon blue-green panretinal 
photocoagulation scars. The argon blue-green 
panretinal photocoagulation scars (Table) 





showed internal limiting membrane depres- 
sions of up to 120 wm in depth with diameters 
in the range of 600 to 800 pm. One patient was 
treated with light krypton laser burns to flatten 
a macular hole. The depression of the internal 
limiting membrane in these scars was up to 50 
um. The heavy krypton laser scars were much 
more pronounced with depths up to 180 pm. 

We examined one patient with a traumatic 
subretinal macular scar with epiretinal mem- 
brane. The macula was elevated and a distorted 
radial fold of retina formed by an epiretinal 
membrane extended toward the disk. The cir- 
cular part of the macular scar was elevated up 
to 1,350 um above the arbitrary baseline. The 
internal limiting membrane peripheral to the 
scar was elevated on the order of 300 um above 
the arbitrary baseline. Therefore the internal 
limiting membrane was up to 1,050 pm elevat- 
ed. The macular scar had a diameter of 1,750 
um. The radial fold extending toward the disk 
was 810 um wide and elevated up to 500 pm, 
compared to the normal retinal internal limit- 
ing membrane. 

Four patients with macular edema were ex- 
amined (Table). Two had diabetic macular ede- 
ma, one had a macular branch vein occlusion, 
and one had radiation retinopathy. In both 
patients with diabetic macular edema the pola- 
rization pattern as seen in normal maculas 
could not be seen. In one patient the internal 
limiting membrane was elevated 100 um com- 
pared to the height of the retinal surface in the 
perifoveal area. In another patient the foveal 
pit could not be seen and the foveal topograph- 
ic analysis demonstrated a flat profile. In the 
patient with macular branch vein occlusion the 
internal limiting membrane was elevated up to 
a maximum of 270 um in the area of edema as 
seen in the fluorescein angiogram. Three weeks 
later that patient’s visual acuity decreased from 
20/20 to 20/25 and the elevation of the internal 
limiting membrane increased to 370 pm. In the 
patient with radiation retinopathy the macular 
edema had elevated the retina up to 560 ym. 
The profile of the edema showed several folds 
within the macular edema. 





Discussion 





Disease states in which macular topography 
is known to be abnormal include cystoid macu- 
lar edema (both diabetic and aphakic), subreti- 
nal neovascularization and other forms of mac- 
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ular degeneration, and macular holes. Many of 
these conditions are now treated with either 
laser or vitreous surgery and precise measure- 
ment of the topography of the internal limiting 
membrane as it is effected by these conditions 
may be important in patient management. 
Clinicopathologic correlation between the ap- 
pearance of cystoid macular edema (on clinical 
biomicroscopic examination and fluorescein 
angiography) and histopathologic study has 
been attempted.” In patients with cystoid mac- 
ular edema, Nussenblatt and colleagues" have 
shown some correlation between the degree of 
macular thickening and visual loss. These in- 
vestigators used a measurement of macular 
thickness entailing subjective scoring based on 
nonsimultaneous stereoscopic fluorescein an- 


Fig. 7 (Bartsch and associates), Case 7. Top left, 
Fluorescein angiogram of patient with superior mac- 
ular branch vein occlusion with macular edema three 
weeks after onset of symptoms. Bottom left, Height 
profile through the area of vein occlusion at the time 
of the first visit (acuity 20/20). The left side shows a 
height image with darker levels of the gray scale 
representing higher elevations. On the right side a 
horizontal cut through the height image at the site of 
the cross is shown. The vertical line (corresponding 
to the cross) indicates the point at which the height is 
measured. Measuring the elevation in the height 
image at the displayed point (white cross) and a 
point 1,450 um nasal to this point (arrows) disclosed 
an elevation of the internal limiting membrane of 270 
um from uninvolved retina. Bottom right, Height 
profile through the area of vein occlusion at the time 
of the second visit (visual acuity 20/25). The left side 
shows a height image with darker levels of the gray 
scale representing higher elevations. On the right 
side a horizontal cut through the height image at the 
site of the cross is shown. The vertical line (corre- 
sponding to the crass) indicates the point at which 
the height is measured. Measuring the elevation in 
the height image at the displayed point (white cross) 
and a point 1,450 pm nasal to this point (arrows) 
disclosed an elevation of the internal limiting mem- 
brane of 370 pm from uninvolved retina. 





giography. This study underscores the impor- 
tance of macular thickness measurements to 
clinical disease states. In patients with diabetic 
macular edema, Smith and associates” ana- 
lyzed stereoscopic fundus photographs and 
fluorescein angiography for the extent and 
amount of macular thickening and found only 
modest correlation with visual acuity. A com- 
mon problem in all such studies, however, is 
the inability to measure macular thickness ac- 
curately. Clinical trials and therapy further 
emphasize the need to score and evaluate reti- 
nal thickening (clinically significant macular 
edema) scientifically in clinical management 
and future therapeutic trials.” 

Because of the polarizing effect of Henle’s 
layer, optical imaging utilizing circularly pola- 
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rized light has been used for analysis of early 
changes in the topography of the macula and 
foveal region in a variety of diseased states.“ 
The brush-like phenomenon is observed in 
normal maculas and loss of this phenomenon 
may be a sensitive indication of macular diseas- 
es. We found that the polarization phenome- 
non produced by Henle’s layer in normal eyes 
was useful in the evaluation of the topography 
of the macula and that this effect was severely 
disrupted in disease states. The laser tomo- 
graphic scanner allows accurate and reproduci- 
ble measurements and documentation of this 
phenomenon. 

Our studies of four patients with macular 
edema demonstrate the ability of the laser to- 
mographic scanner to quantitate reproducibly 
the topography of the internal limiting mem- 
brane and, utilizing serial measurements, show 
change in relative macular thickness over time. 
As expected, no polarization phenomenon was 
seen in patients with macular edema as Henle’s 
fiber layer is disrupted from its normal orienta- 
tion in such eyes. 

Another area in which macular topography 
measurement plays a critical role is in the 
development of idiopathic senile macular 
holes. This disease typically affects healthy 
individuals over the age of 50 and reduces 
visual acuity to the level of 20/200 and some- 
times worse.” Patients may initially complain of 
visual distortion before the onset of true hole 
formation, thus allowing a therapeutic win- 
dow. In selected cases, pars plana vitrectomy 
with removal of the posterior hyaloid has been 
advocated to prevent macular hole formation.® 
The characteristics and pathophysiologic fea- 
tures of impending macular holes are a subject 
of study.” Critical to detection of patients at 
risk and to whether therapy should be consid- 
ered for surgical intervention is the ability to 
analyze reproducibly and map out the topogra- 
phy of the fovea. This topography is difficult to 
define by using currently available clinical 
techniques, and changes over time cannot be 
easily quantified." The critical need to quantify 
topography was suggested by Gass’ in his de- 
scription of the stages of development of idio- 
pathic senile macular holes. Patients with 
symptoms and mild decrease in visual acuity 
may show an absence or decrease in the foveal 
depression. This is termed a foveal detach- 
ment. As the foveal pit shallows by 50% to 
100% in these patients this degree of decrease 
in the pit will correspond to a change of 50 to 70 
um.’ Additionally the normal array of Henle’s 


fiber layer gives a characteristic signal with 
crossed polarized light.“ One would expect 
that this characteristic signal will also be dis- 
turbed in these early cases. Early hole forma- 
tion may follow these early stages in some eyes. 
Full hole formation is often associated with 
posterior vitreous detachment.’ Fluorescein an- 
giography and fundus photography disclose 
minimal changes early in the disease. The need 
to determine the natural course and risk factors 
for full-thickness hole formation has been em- 
phasized. Our studies using a confocal tomo- 
graphic scanner show that it may be possible to 
detect distortions in the foveal topography in 
eyes with pending macular holes, and that 
accurate measurements of height profiles of full 
thickness macular holes are also possible. 

The laser tomographic scanner is able to 
quantify elevation and map the irregularities of 
the internal limiting membrane in these patho- 
logic states. The topography of the internal 
limiting membrane can also be mapped in pa- 
tients with active subretinal neovascularization 
and laser photocoagulation scars. Further work 
with confocal laser tomographic scanning may 
improve our understanding of many diseases 
of the macula and may be a useful clinical tool 
in deciding upon the best time to intervene in 
patients with macular holes and related disor- 
ders. 
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Flurbiprofen Sodium to Prevent Intraoperative Miosis 


During Vitreoretinal Surgery 





James F. Vander, M.D., Craig M. Greven, M.D., Joseph I. Maguire, M.D., 
Raul J. Moreno, M.D., Eric P. Shakin, M.D., and Alfred C. Lucier, M.D. 


To assess the efficacy of flurbiprofen sodium 
0.03% at maintaining pupillary dilation dur- 
ing vitreoretinal surgery, we performed a ran- 
domized, double-masked, controlled trial of 
139 consecutive patients. The mean decrease in 
pupil size during surgery in patients who 
received flurbiprofen was 0.9 mm; for patients 
who did not receive the drug it was 0.8 mm. 
The type of surgery performed (vitrectomy or 
scleral buckle), gender, age, lens status, and a 
history of diabetes or previous intraocular sur- 
gery were assessed and the addition of flurbi- 
profen to routine preoperative dilation did not 
significantly affect the mean change in pupil 
size for any of these subgroups. Of the nine 
patients who developed at least 3 mm of mio- 
sis, five received flurbiprofen and four did not. 
Use of flurbiprofen did not appear to reduce 
intraoperative miosis during vitreoretinal sur- 
gery in a clinically meaningful manner. 


Avequat VISUALIZATION Of the posterior seg- 
ment is an essential element in the performance 
of successful vitreoretinal surgery. Wide dila- 
tion of the pupil is necessary to achieve this 
goal. Topical mydriatic solutions are used to 
obtain sufficient dilation, usually with good 
success. Maintaining dilation for the duration 
of surgery, particularly for lengthy, complicat- 
ed vitreous cases, is important and sometimes 
difficult to achieve. Intraoperative pupillary 
constriction is thought to be mediated, at least 
in part, by prostaglandin release from the iris 
vasculature.’ Inhibitors of prostaglandin syn- 
thesis, such as flurbiprofen, can theoretically 
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be useful in maintaining dilation via this mech- 
anism.” There is evidence that this solution is 
effective during cataract surgery.** We under- 
took a randomized trial to determine if flurbi- 
profen is useful in this regard during posterior 
segment surgery. 





Material and Methods 





All patients undergoing scleral buckling or 
vitrectomy from October 1988 through Decem- 
ber 1988 at our institution were considered for 
enrollment. Preoperative exclusion criteria in- 
cluded patients with a hyphema, iris-fixated 
intraocular lens, or extensive synechiae be- 
tween the iris and lens or cornea. Also excluded 
were patients who arrived at the hospital less 
than two hours before their transfer to the 
operating room. Patients with inadequate pu- 
pillary dilation at the start of surgery, which 
necessitated iris sphincterotomy or pupillary 
stretching early in the case, were also excluded. 

Patients included in the study were given 
routine preoperative dilating drops as ordered 
by the surgeon in each case. Additionally, all 
patients were randomized so that some would 
also receive flurbiprofen sodium 0.03%. The 
dosage used was one drop every 30 minutes 
starting two hours before surgery for a total of 
four doses. The operating surgeon and assist- 
ant were not aware of whether or not the 
patient had received flurbiprofen preopera- 
tively. 

In the operating room, the pupillary diame- 
ter was measured after insertion of an eyelid 
speculum with a caliper accurate to 0.5 mm and 
recorded as the preoperative pupillary size. For 
eyes with an irregular pupil, the longest diame- 
ter was measured. Upon completion of the 
operaion, the diameter of the pupil in the same 
axis was measured and recorded as the postop- 
erative pupil size. If a lensectomy was per- 
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formed, the pupillary diameter was measured 
at that point as well. If significant intraopera- 
tive miosis occurred that necessitated un- 
planned pupillary stretching orsphincterotomy, 
the pupil diameter was measured before this 
maneuver and no further measurements were 
made for that case. During vitrectomy surgery, 
epinephrine was added to the balanced salt 
solution infusion in all cases. 

Postoperatively, the nursing records were 
checked to confirm that the patients had re- 
ceived the drops as ordered. The time that the 
last preoperative drops were given as well as 
the timing of the pupillary measurements were 
recorded. The patient’s age, gender, history of 
previous intraocular surgery or diabetes, and 
the nature of the procedure performed were 
also noted. 


Results 


A total of 139 patients were enrolled in the 
study. There were 67 males and 72 females. The 
mean patient age was 57 years (range, 14 to 89 
years). All 139 patients received at least three 
sets of preoperative dilating drops. Phenyleph- 
rine 2.5% was used in every case. All patients 
also received at least one anticholinergic agent. 
Cyclopentolate 1% or scopolamine %% was 
used in 134 patients (96%) with the remainder 
receiving tropicamide 1% or atropine 1%. Two 
anticholinergic agents were used in 111 pa- 
tients (80%). 

Sixty patients were randomized to receive 
flurbiprofen and 79 patients were randomized 
to receive routine preoperative dilation only. 
Effectiveness of randomization was assessed 
using the chi-square method. In one of the 
seven subgroups assessed, duration of the 
case, a Statistically significant difference was 
found (P < .01). The reason for this is uncertain 
except that the likelihood of a single variable 
reaching statistical significance increases with 
the number of analyses performed, according 
to the principle of Bonferroni. 

Overall, the mean preoperative pupillary di- 
ameter for patients treated with flurbiprofen 
was 7.4 mm and for those not treated with 
flurbiprofen 7.7 mm. The difference was not 
statistically significant by the pooled t-test. 

The mean change in pupillary size for all 
patients treated with flurbiprofen was 0.9 mm 
compared to 0.8 mm for those not treated. This 
difference was not statistically significant by 


the pooled t-test. The probability of detecting a 
treatment differential of at least 1.0 mm was 
calculated to be greater than 99.9% by the 
method of Sokal and Rohlf.’ Of the 40 patients 
who demonstrated a change in pupil size of at 
least 1.5 mm, 18 received flurbiprofen and 22 
did not. Nine patients had a decrease in pupil 
size of at least 3 mm. Five of the nine were in 
the treatment group, and seven of the nine had 
received at least two anticholinergic drops pre- 
operatively. 

The mean change in pupil size was deter- 
mined for a variety of subgroups (Table). The 
mean pupil change among females was 0.9 mm 
and for males it was 0.8 mm. The mean pupil 
change for patients less than age 60 years was 
0.8 mm and for those 60 years and older it was 
0.9 mm. In phakic eyes, the mean pupil change 
was 0.8 mm and for nonphakic eyes it was 1.0 
mm. Diabetic patients had a mean pupil change 
of 1.0 mm compared to 0.8 mm for nondiabetic 
patients. The mean pupil change in patients 
with a history of intraocular surgery was 1.1 
mm compared to 0.6 mm for those with no 
history of such surgery. The mean pupil 
change in patients undergoing pars plana vit- 
rectomy was 1.0 mm. In patients undergoing 


TABLE 
EFFECT OF FLURBIPROFEN ON VARIOUS SUBGROUPS 


MEAN PUPIL DECREASE 
(MM) 


NO. OF 
SUBGROUP PATIENTS TREATED UNTREATED 

Females 72 0.8 0.7 
Males 67 0.7 0.9 
Age <60 yrs 63 0.7 0.8 
Age =60 yrs 76 1.1 0.7 
Phakic 89 0.9 0.7 
Nonphakic 50 1.0 0.9 
Diabetes 48 0.8 12 
No diabetes 91 1.0 0.6 
Previous intraocular 

surgery 66 | BL 1.0 
No previous 

surgery 73 0.7 0.6 
Vitrectomy with or 

without scleral buckle 79 0.9 1 
Scleral buckle only 60 1.0 0.5 
Duration case <2 hrs 104 0.9 0.6 
Duration case >2 hrs 35 TO ~ 1O 
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scleral buckling it was 0.6 mm. The pupil de- 
creased in size an average of 1.2 mm in surgery 
lasting longer than two hours compared to 0.7 
mm for those under two hours. Among these 
subgroups, in eyes with a history of intraocular 
surgery and in surgery lasting longer than two 
hours the mean decrease in pupillary size was 
statistically significant (P < .05) when com- 
pared to those with no previous surgical histo- 
ry or operations of shorter duration. 

The effect of preoperative treatment with 
flurbiprofen on each of these subgroups was 
assessed using a two-way analysis of variance. 
This method serves, to a large extent, to elimi- 
nate any aberrations in randomization that may 
occur, as described earlier. In none of the pairs 
of subgroups was the effect of treatment found 
to be statistically significant. 

Nine patients underwent pars plana lensec- 
tomy. The mean pupil change in this group was 
1.7 mm. For the six patients randomized to 
flurbiprofen, the mean pupil change was 2.2 
mm compared to 0.8 mm for the three patients 
who did not receive the drug. These numbers 
are too small for statistical analysis. 


Discussion 


Prostaglandins, which are derived from ara- 
chidonic acid via the enzyme cyclo-oxygenase, 
can be synthesized by ocular tissues. They 
have been shown to induce miosis in experi- 
mental animal studies, as have other factors 
such as substance P and neural pathways.” 
Nonsteroidal anti-inflammatory agents, such 
as flurbiprofen, that inhibit cyclo-oxygenase 
interfere with the production of prostagland- 
ins.” Flurbiprofen has been shown in experi- 
mental models to reduce intraoperative miosis 
as well as ocular inflammation and the break- 
down of the blood-aqueous barrier.'*“ A few 
studies in humans have also shown some effec- 
tiveness for its primary indication, inhibition of 
miosis during cataract surgery.** We found a 
mean decrease in pupil size during vitreoreti- 
nal surgery for patients treated with flurbipro- 
fen of 0.9 mm compared to 0.8 mm for the 
untreated group. 

We also analyzed the effect of flurbiprofen 
treatment on patient age, gender, type of sur- 
gery performed (vitrectomy or scleral buck- 
ling), status of the lens, history of diabetes, 
duration of the procedure, and any previous 
intraocular surgery. No statistically significant 


effect of flurbiprofen treatment on pupillary 
size was found for any of these subgroups. 
There also was no significant difference in the 
incidence of a large decrease in pupillary size 
between the treated and untreated groups. 

This study was designed to assess the useful- 
ness of flurbiprofen as it might be used in the 
general practice of vitreoretinal surgery. As 
such, a variety of surgeons performing differ- 
ent procedures for a variety of conditions were 
analyzed. No attempt was made to standardize 
the preoperative dilating regimens for the 
study patients. It is possible that for a single 
surgeon performing a specific procedure and 
using a specific dilating regimen, a significant 
treatment effect could have been shown. 

Demonstrating an absence of any treatment 
effect for a drug is difficult. It may be that with 
a larger sample size, a statistically significant 
effect of flurbiprofen on pupil size could have 
been shown. Also, the effect of flurbiprofen on 
other factors such as postoperative intraocular 
inflammation and pressure was not analyzed. 

Previous clinical studies of flurbiprofen have 
assessed its efficacy during cataract surgery, 
which tends to be a significantly shorter proce- 
dure than vitrectomy or scleral buckling proce- 
dures. Given our study design, it is unlikely, 
however, that this factor would interfere with 
detection of a meaningful treatment effect. 
Pharmacokinetic studies have shown no signifi- 
cant intraocular metabolism of flurbiprofen and 
high tissue levels have been demonstrated as 
many as six hours after administration of the 
drug. Furthermore, no difference in treat- 
ment effect was present when comparing cases 
lasting less than two hours with those that were 
longer than two hours. 

Flurbiprofen has been shown to be generally 
well tolerated, without a high incidence of 
significant toxicity in animal and human stud- 
ies. Adverse reactions, some mostly theoreti- 
cal, do exist, however. These include impair- 
ment of wound healing and exacerbation of 
herpes simplex keratitis." More important for 
the vitreoretinal surgeon is the potential effect 
of flurbiprofen on platelet aggregation.” Pro- 
duction of thromboxane, an important media- 
tor of platelet function, is cyclo-oxygenase de- 
pendent and would be blocked by flurbipro- 
fen.” Clinical trials have not shown this to be 
a problem during cataract surgery. This could, 
however, be more important during complicat- 
ed surgery that directly involves vascularized 
tissues, such as vitrectomy for proliferative 
diabetic retinopathy. Concentrations of flurbi- 
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profen sufficient to cause inhibition of prosta- 
glandin synthetase in the retina have been 
measured in experimental models after topical 
administration of the drug.” 

We found no significant efficacy of flurbipro- 
fen sodium, as currently formulated commer- 
cially and prescribed, in the prevention of in- 
traoperative miosis during  vitreoretinal 
surgery. Given the additional expense and po- 
tential for adverse side effects, a clinically 
meaningful role of flurbiprofen for this indica- 
tion does not appear to be present. 
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Hereditary Macular Dystrophy Without Visible Fundus 


Abnormality 





Yozo Miyake, M.D., Kazuo Ichikawa, M.D., Yoshihiko Shiose, M.D., 
and Yoshikatsu Kawase 


We found an unusual form of macular dys- 
trophy in three patients from two generations 
of the same family. The fundi of these patients 
appeared normal by ophthalmoscopy and fluo- 
rescein angiography, even in an older patient 
and in patients with poor visual acuity. Re- 
sults of full-field electroretinograms were also 
normal in both cone and rod components. 
Focal macular electroretinograms were severe- 
ly affected, however, indicating retinal im- 
pairment in the macular region. Results of 
Tubingen perimetry were consistent with elec- 
troretinographic findings. Since the condition 
was progressive, this disease is thought to bea 
hereditary macular dystrophy without visible 
fundus abnormality. 


We stupen THREE PATIENTS, from two genera- 
tions of the same family, who had an unusual 
macular dystrophy. Despite the patients’ poor 
visual acuity or advanced age, their maculas 
appeared normal by ophthalmoscopy and fluo- 
rescein angiography. Results of full-field elec- 
troretinograms were normal, in cone as well as 
in rod components. Results of the focal macular 
electroretinogram were severely affected, pro- 
viding an objective basis for determining that 
the visual loss was the result of an abnormality 
in the central retina, distal to the ganglion cells. 
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Since the condition was progressive, we believe 
this disease is a type of hereditary macular 
dystrophy without visible fundus abnormality. 


Patients and Methods 


In addition to routine examination, three 
patients and two family members from two 
generations of the same family (Fig. 1) under- 
went fundus photography, fluorescein angiog- 
raphy, color vision testing, visual field studies, 
subjective dark-adaptation studies, full-field 
electroretinography, focal macular electroret- 
inography, and electro-oculography. The fundi 
were examined by direct and indirect ophthal- 
moscopy and by slit-lamp examination of the 
macular area. Color vision was evaluated by 
using Ishihara pseudoisochromatic plates, H- 
R-R pseudoisochromatic plates, the Farnsworth 
panel D-15 test, an anomaloscope, Lanthony’s 
new color test, and the Farnsworth-Munsell 
100-Hue test; visual fields were tested with the 
Goldmann perimeter using 3 isopters. Photopic 
static perimetry (Tubingen perimetry) was 
measured by the same examiner. Dark adapta- 
tion was tested by using the Goldmann-Weeker 
adaptometer. The visual threshold was mea- 
sured at 15 degrees of the upper retina, at 
which point a white test target of 11 degrees 
was presented. Full-field electroretinograms 
were made with the standard recording tech- 
niques as previously described.’ 

Our method for recording focal macular elec- 
troretinograms has been described in detail 
elsewhere.** An infrared television fundus 
camera was mounted to monitor the exact locus 
of stimulation on the macula. A Burian-Allen 
bipolar contact lens electrode recorded the fo- 
cal electroretinogram while allowing clear fun- 
dus observation with the television monitor. 
The intensity of the stimulus light and the 
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Fig. 1 (Miyake and associates). Family pedigree. 


background illumination were 29.46 cd/m? and 
2.84 cd/m’, respectively. Electroretinograms 
produced by this method were generated by 
the cone system,‘ and responses elicited by 
spot stimuli with sizes ranging from 5 to 15 
degrees were local responses.” Three stimulus 
spots, 5, 10, and 15 degrees in diameter, were 
used. A total of 512 responses to each spot size 
were averaged by a signal processor. We previ- 
ously reported the oscillatory potentials as well 
as a- and b-waves in the human macula by 
using this system.’ A time constant of 0.03 
second and a 100-Hz high-cut filter were used 
to record the a- and b-waves and, simultane- 
ously, a time constant of 0.003 second with a 
300-Hz high-cut filter was used to record oscil- 
latory potentials. 


Case Reports 


Case 1 

The proband (Patient III-1, Fig. 1) was a 
29-year-old woman, first seen in 1972 because 
of slightly decreased visual acuity and abnor- 
mal color vision. At that time visual acuity was 
R.E.: 20/25 and L.E.: 20/20. The fundi were 
normal. Her visual acuity has gradually de- 
creased since 1972. In 1988 visual acuity was 
20/100 in each eye, but the fundus appearance 
(Fig. 2) was still normal. The maculas showed 
good ring reflexes as well as good foveal re- 
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flexes, and the optic disks and retinal vessels 
were unremarkable. The peripheral fundus 
showed no abnormality. Fluorescein angiogra- 
phy (Fig. 3) showed no abnormalities, such as 
hyperfluorescence, window defect of retinal 
pigment epithelium, mottling, leakage of dye 
from retinal vessels, or dark choroid phenome- 
non.” 

In 1988 color vision was moderately affected. 
She executed the Farnsworth panel D-15 test 
with few mistakes, but the H-R-R pseu- 
doisochromatic plates, the Farnsworth-Munsell 
100-Hue test, and Lanthony’s new color test 
showed a moderate red-green defect with a 
slight blue-yellow defect. She read only the 
first Ishihara pseudoisochromatic plate. Visual 
fields had slightly decreased central sensitivity 
in both eyes. Static perimetry as tested with the 
Tubingen perimeter showed decreased central 
sensitivity in both eyes (Fig. 4). Dark-adapta- 
tion testing showed a normal cone plateau and 
normal final rod threshold. 

Full-field electroretinograms recorded in 
1988 are shown in Figure 5. Scotopic elec- 
troretinography showed a normal amplitude 
and normal b-wave implicit time. The ampli- 
tudes of photopic b-wave and 30-Hz flicker 
responses were 42 pV (normal, 59 + 21 uV) and 
28 uV (normal, 38 + 19.1 pV), respectively. 
They were smaller than each normal mean, but 
were still within two standard deviations of 
normal. The implicit times of photopic b-wave 
and 30-Hz flicker responses were 32 msec (nor- 
mal, 34 + 5.2 msec) and 39 msec (normal, 39 + 5 
msec), respectively. A single bright-flash elec- 
troretinogram showed normal a- and b-waves 
and oscillatory potentials. 

Focal macular electroretinograms (Fig. 6) 
were recorded in 1988 for the first time. A 
5-degree stimulus spot elicited no response. 
The a- and b-waves were recordable with 10- 
and 15-degree spots; however, the amplitude 
was significantly reduced, and the implicit time 
of the b-wave was significantly prolonged com- 
pared with normal values. With a 10-degree 
spot, the a-wave amplitude was 0.16 pV (nor- 
mal, 1.19 + 0.66 uV) and the b-wave amplitude 
was 0.4 uV (normal, 2.88 + 1.40 pV). The 
oscillatory potentials were undetectable (nor- 
mal, 1.09 + 0.76 uV). The implicit time of the 
b-wave was 60.2 msec (normal, 43.0 + 6.0 
msec). With a 15-degree spot, the a- and b- 
wave amplitudes were 0.50 pV (normal, 2.12 + 
1.00 pV) and 1.30 pV (normal, 4.96 + 2.14 pV), 
respectively. The oscillatory potentials were 
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undetectable (normal, 2.46 + 1.46 pV). The 
implicit time of the b-wave was 60.2 msec 
(normal, 42.2 + 3.6 msec). The electro- 
oculogram was normal, with ratios (light peak/ 
dark trough) of 2.27 in the right eye and 2.16 in 
the left eye. Results of general physical exami- 
nation and routine laboratory tests were nor- 
mal. 


Case 2 

The 19-year-old brother of the proband (Pa- 
tient III-3, Fig. 1) first noticed a visual distur- 
bance at the age of 13 years, but, according to 
him, his visual acuity at that time was still 20/20 
in both eyes. When we examined him in 1988, 
his best-corrected visual acuity was R.E.: 20/60 
and L.E.: 20/100. The fundus appearance (Fig. 
7) and results of fluorescein angiography (Fig. 
3) were normal in both eyes. The maculas 
showed good ring and foveal reflexes. The optic 
disks, retinal vessels, and peripheral fundi 
were normal. 

Color vision was mildly affected. He executed 
the Farnsworth panel D-15 test correctly, and 
results of the Farnsworth-Munsell 100-Hue test 
were normal. The H-R-R pseudoisochromatic 
plates showed a mild red-green defect, and 
Lanthony’s new color test showed a mild blue- 
yellow defect. The patient failed to read six 
Ishihara pseudoisochromatic plates. On visual 
field testing a slightly decreased central sensi- 
tivity was noted in each eye. Static perimetry 
with the Tubingen perimeter showed decreased 
central sensitivity in both eyes (Fig. 4). Dark 
adaptation testing showed a normal cone pla- 
teau with normal final rod threshold. 

Full-field electroretinograms (Fig. 5) showed 
essentially the same results as in Patient 1. The 
b-wave of the scotopic electroretinogram 
showed a normal amplitude and implicit time. 
The amplitude of photopic b-wave (46 pV) and 
30-Hz flicker responses (21 WV) were smaller 
than each normal mean. However, they were 
still within two standard deviations of normal. 
The implicit times of photopic b-wave and 
30-Hz flicker responses were 33 and 40 msec, 
which were normal. A single bright-flash elec- 
troretinogram showed normal a- and b-waves 
and oscillatory potentials. 

Focal macular electroretinograms were se- 
verely affected in amplitude (Fig. 6). A 5-degree 
spot elicited no response. A 10-degree spot 
elicited a- and b-wave amplitudes of 0.4 pV 
(normal, 1.19 + 0.66 pV) and 0.8 uV (normal, 


2.88 + 1.40 pV), respectively. Oscillatory po- 
tentials were undetectable (normal, 1.09 + 0.76 
uV). The implicit time of b-wave was 42.5 msec 
(normal, 43.0 + 6.0 msec). A 15-degree spot 
elicited a- and b-wave amplitudes of 0.8 uV 
(normal, 2.12 + 1.00 pV) and 2.12 uV (normal, 
4.96 + 2.14 pV), respectively. Oscillatory po- 
tentials remained undetectable. The implicit 
time of the b-wave was 43 msec (normal, 42.2 + 
3.6 msec). Results of electro-oculography were 
normal, with a ratio of 1.78 in the right eye and 
1.89 in the left eye. Results of a general physical 
examination and routine laboratory test results 
were normal. 


Case 3 

The 55-year-old father (Patient II-1, Fig. 1) of 
the proband had no severe visual complaints, 
but had over the past 20 years noticed some 
progressive visual disturbance. Visual acuity 
was 20/20, with —0.75-diopter correction in 
each eye. The fundi had a minor tigroid appear- 
ance in the posterior pole (Fig. 8). The disks, 
retinal vessels, and retinal periphery were nor- 
mal. Results of fluorescein angiography were 
essentially normal, without hyperfluorescence 
in the macular region (Fig. 3). 

Color vision was mildly affected in both eyes. 
Although results of the Farnsworth panel D-15 
test were normal, the H-R-R pseudoisochro- 
matic plates and Lanthony’s new color test 
showed a mild red-green defect. Visual fields 
had a slightly decreased paracentral sensitivity. 
Static perimetry showed decreased paracentral 
sensitivity, particularly in the temporal macula 
(Fig. 4). 

Although full-field electroretinograms were 
normal (Fig. 5), focal macular electroretino- 
grams were abnormal, particularly with 10- and 
15-degree stimuli (Fig. 6). The 5-degree spot 
elicited near-normal a- and b-wave amplitudes 
of 0.3 uV (normal, 0.46 + 0.38 uV) and 0.8 uV 
(normal, 1.25 + 0.70 aV), respectively, but 
oscillatory potentials were undetectable (nor- 
mal, 0.33 + 0.38 uV). The implicit time of the 
b-wave was 48.0 msec (normal, 45.8 + 5.4 
msec). A 10-degree spot resulted in a- and 
b-wave amplitudes of 0.63 uV (normal, 1.19 + 
0.66 uV) and 0.8 uV (normal, 2.88 + 1.40 uV), 
respectively; oscillatory potentials were unre- 
cordable. The implicit time of the b-wave was 
48.8 msec (normal, 43.0 + 6.0 msec). With the 
15-degree spot, the amplitudes of a- and b- 
waves were 0.56 uV (normal, 2.12 + 1.00 pV) 
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Fig. 2 (Miyake and associates). Proband, Patient III-1. Left, Higher magnification of the macula of right eye. 


Right, Fundus of left eye. 


and 1.28 nV (normal, 4.96 + 2.14 pV), respec- 
tively; oscillatory potentials remained unde- 
tectable. The implicit time of the b-wave was 
48.6 msec (normal, 42.2 + 3.6 msec). Results of 
electro-oculography were normal, with a ratio 
of 1.92 in each eye. Results of general physical 
examination and routine laboratory test results 
were normal. 


Other Family Members 

The 54-year-old mother (Patient H-2) and 25- 
year-old brother (Patient III-2) of the proband 
had normal visual acuity, color vision, full-field 
electroretinograms, and fundi. Their focal mac- 
ular electroretinograms were normal in all com- 
ponents (Fig. 6). The mother (Patient I]I-2) was 
not related, even distantly, to her husband 
(Patient 3). The grandfather (Patient I-1) and 
grandmother (Patient I-2) of the proband died 
when the father of the proband (Patient Il-1) 
was very young. There was little information 
about the status of their eyes. According to the 
father of the proband, there was no relative 
who had poor central vision at a younger age. 





Discussion 





The three affected members in this family 
showed common ophthalmologic findings, 
with normal fundi and normal results on fluo- 
rescein angiography. The findings in Patients 1 


and 2 were particularly striking, since their 
maculas showed good ring and foveal reflexes 
(Figs. 2 and 7) despite poor visual acuity. In 
Patient 3, the posterior pole was slightly tigroid 
in both eyes, and ring and foveal reflexes were 
barely seen (Fig. 8); however, these findings 
were still within the normal range, given the 
patient’s age. 

Focal macular electroretinograms were se- 
verely affected in all cases. Since full-field cone 
electroretinograms (photopic and 30-Hz flicker 
response) were normal, the impaired region 
was localized in the posterior pole. Amplitudes 
were abnormal not only in b-waves and oscilla- 
tory potentials but also in a-waves, indicating 
that the impaired layer of the retina involved 
the photoreceptors, where the a-wave origi- 
nates. 

The analysis of each subject’s response to 
three different sizes of stimulus spots suggests 
a distinct pathogenesis in Patient 3. In Patients 
1 and 2, there was no response when the 
stimulus spot was 5 degrees in diameter. As 
the stimulus size increased, the severity of the 
abnormality lessened. Conversely, in Patient 3 
the response recorded with a 5-degree spot was 
relatively good, and the degree of abnormality 
increased as the spot size increased. These 
results indicate that the central fovea was most 
impaired and the parafovea and perifovea were 
relatively spared in Patients 1 and 2, whereas 
the reverse was true in Patient 3. These 
findings were consistent with those of static 
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Fig. 4 (Miyake and associates). Static Tübingen 
perimetry performed in the 0- to 30-degree meridian 
in a normal subject (top) and in Patients 1, 2, and 3. 
In Patients 1 and 2, central sensitivity is affected. In 

Fig. 3 (Miyake and associates). Fluorescein angiog- Patient 3, central sensitivity is relatively preserved, 
raphy of the right eye in Patient 1 (top), Patient 2 and paracentral sensitivity is affected. 

(middle), and Patient 3 (bottom). 









Fig. 6 (Miyake and associates). Focal macular electroretinograms in a normal subject (top, left) and in Patients 
l, 2, and 3, and two other family members (III-2 and II-2). Three different sizes of stimulus spot (5, 10, and 15 
degrees in diameter) were used. For each stimulus spot, two recordings were made simultaneously: a time 
constant (T.C.) of 0.03 second with a 100-Hz high-cut filter on the amplifier (frequency range 5.0 to 100 Hz with 
30% reduction rate) was used to record the a- and b-waves, and a time constant of 0.003 second with a 300-Hz 
high-cut filter (frequency range 50 to 300 Hz with 30% reduction rate) recorded oscillatory potentials. The 
bottom tracings in each subject indicate the response from the photoelectric cell. The electroretinogram was 
severely affected in the patients, but was normal in other family members. 
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Fig. 7 (Miyake and associates). Patient 2 (III-3). Left, Higher magnification of macula of right eye. Right, 


Fundus of left eye. 


perimetry (Fig. 4) and visual acuity. Patients 1 
and 2 had poor visual acuity because of foveal 
impairment, whereas Patient 3 had good visual 
acuity because the fovea was spared. 

The affected members were found in two 
generations, indicating that the hereditary 
mode is probably autosomal dominant. The 
different findings in Patient 3 may result from 
variability in expression, which is usual in 
autosomal dominant diseases. The condition in 
Patients 1 and 2 was clearly progressive. Al- 
though the fovea still had relatively good func- 
tion in Patient 3, this patient had also noticed 


visual impairment progressing slightly during 
the past 20 years. 

Several macular dystrophies, including 
Best’s vitelliform macular dystrophy’ and cone 
dystrophy,’ show autosomal dominant inheri- 
tance. The characteristic macular finding and 
electro-oculogram® in vitelliform macular dys- 
trophy clearly differ from the findings in our 
patients. An essentially normal fundus has 
been reported as an unusual finding in cone 
dystrophy? where cone function is severely 
impaired. However, our cases could be clearly 
differentiated from cone dystrophy by the nor- 


Fig. 8 (Miyake and associates). Patient 3 (II-1). Left, Higher magnification of macula of right eye. Right, 


Fundus of left eye. 
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mal results on full-field cone electroretino- 
grams. 

Dominant progressive foveal dystrophy was 
first named by Deutman® in 1971, after he 
classified several diseases. ™®®* Dominant pro- 
gressive foveal dystrophy’ closely resembles 
Stargardt’s disease and, indeed, is described as 
dominant Stargardt’s disease. However, Sorsby 
and Davey“ and Deutman‘* differentiate domi- 
nant progressive foveal dystrophy from Star- 
gardt’s disease because all cases described by 
Stargardt” showed recessive transmission. 
Since dominant progressive foveal dystrophy is 
much less frequently seen than Stargardt’s di- 
sease, limited information on the ocular 
findings is available. Additionally, since the 
electrophysiologic findings including full-field 
and focal macular electroretinograms were not 
described in most patients previously de- 
scribed, cone dystrophy cannot be ruled out 
with certainty. In previous reports*’*” it has 
been suggested that the disease occurs at a later 
age and generally takes a less progressive 
course than Stargardt’s disease. Deutman’ de- 
scribed three patients in a single family with 
dominant progressive foveal dystrophy. All of 
them showed only a slight ophthalmoscopic 
abnormality in the fovea: absent foveal reflex 
and slight pigmentary alterations in the foveal 
area. The fluorescein angiographic findings in 
our patients were normal. The dark choroid 
phenomenon,’ which is often observed in 
Stargardt’s disease, was not observed. The dis- 
ease in our patients bears some resemblance to 
dominant progressive foveal dystrophy, and 
our patients may have the same disease de- 
scribed by Deutman.* However, just like many 
retinal entities, it is theoretically possible to 
have the same end result, that is, macular 
atrophy with little ophthalmoscopic change, 
caused by a number of different conditions. 

The disease described in our three patients 
could be misdiagnosed as any of several diseas- 
es, such as a psychologic eye problem, 
retrobulbar optic neuritis, dominant optic atro- 
phy, or amblyopia. Because the fundus, fluo- 
rescein angiography, and full-field cone elec- 
troretinogram were normal, only results of a 
focal macular electroretinogram can correctly 
identify this unusual macular dystrophy. 
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Anatomic Study of Transsclerally Sutured Intraocular 


Lens Implantation 


Richard J. Duffey, M.D., Edward J. Holland, M.D., Peter J. Agapitos, M.D., 
and Richard L. Lindstrom, M.D. 


We used 21 cadaver eyes to study trans- 
sclerally sutured, ciliary sulcus-fixated intra- 
ocular lens implantation. Results showed that 
transscleral sutures should exit the sclera less 
than 1 mm posterior to the corneoscleral lim- 
bus for true ciliary sulcus fixation. The rela- 
tionship of the ciliary sulcus to the overlying 
posterior surgical limbus differed in the verti- 
cal and horizontal meridians; needles that 
pierced the ciliary sulcus after being passed 
perpendicularly through the sclera entered the 
sclera 0.83 + 0.1 mm posterior to the posterior 
surgical limbus in the vertical meridians and 
0.46 + 0.1 mm in the horizontal meridians. The 
major arterial circle of the iris (located in the 
ciliary body) was avoided as was the entire 
ciliary body during proper ciliary sulcus fixa- 
tion. A one-piece, all polymethylmethacrylate, 
10-degree vaulted, 13.5-mm haptic spread in- 
traocular lens provides excellent optic centra- 
tion and haptic stabilization when the haptic 
structure is placed at the greatest haptic spread 
and one transscleral suture pass per haptic is 
made. 


Tue poster1or CHAMBER has gained wide ac- 
ceptance as the anatomic location of choice for 
intraocular lens implantation in part because of 
the associated decrease in anterior segment 
complications when the lens is positioned at or 
near the location of the original crystalline 
lens. When posterior capsular support is inade- 
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quate, surgeons have had to use the anterior 
chamber lens or iris fixation of a posterior 
chamber lens.’* Transsclerally sutured posteri- 
or chamber intraocular lens implantation has 
had encouraging initial results as an alternative 
method of lens implantation in this setting.’ 

Since the procedure requires that needles be 
placed behind the iris without direct visualiza- 
tion of the ciliary sulcus, and since the surgeon 
can usually view only the optic after successful 
clinical implantation, we undertook this study 
to determine the exact location of the haptics 
and sutures after proper ciliary sulcus fixation. 
We sought to identify (1) the location of the 
ciliary sulcus in relation to the corneoscleral 
limbus and whether that relationship changes 
from one meridian to the next, (2) how the 
posterior chamber intraocular lens is best fixat- 
ed, centered, and stabilized in this setting with 
the least amount of suturing, and (3) the prox- 
imity of the major arterial circle of the iris 
(actually a misnomer, since it is located in the 
ciliary body) to the transsclerally placed su- 
tures through the ciliary sulcus. 


Material and Methods 


Twenty-one cadaver eyes that were unsuit- 
able for corneal transplantation were used for 
this study. 

Localization of the ciliary sulcus—In the first 
part of the study, we identified the posterior 
surgical limbus in four eyes (defined as the 
location where the white sclera meets the blue- 
gray zone of the corneoscleral limbus) in the 
vertical axis. Straight surgical needles were 
passed perpendicularly through the sclera be- 
ginning at the posterior surgical limbus and at 
points 1, 2, 3, 4, and 5 mm posterior to the 
posterior surgical limbus (Fig. 1, left). These 
eyes were sectioned sagittally and the exit 
points of the needles through the iris, ciliary 
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Fig. 1 (Duffey and associates). Left, View of straight needles passed perpendicularly through the sclera in the 
vertical meridian beginning at the posterior surgical limbus and at points 1, 2, 3, 4, and 5 mm posterior to the 
posterior surgical limbus. Right, Same eye sectioned sagittally showing the second needle (arrow) correspond- 


ing most closely to the location of the ciliary sulcus. 


sulcus, pars plicata, and pars plana noted. In 
each of these four eyes, needle 2 (which passed 
1 mm posterior to the posterior surgical limbus) 
corresponded most closely to the ciliary sulcus 
(Fig. 1, right). 

Nine additional eyes had marks placed at the 
posterior surgical limbus and 1 mm posterior to 
it at the 3, 6, 9, and 12 o’clock meridians. As 
before, needles were passed perpendicularly 
through the sclera at the 1-mm mark posterior 
to the posterior surgical limbus (Fig. 2, left). 
These eyes were sectioned at the equator and 
the location of the exit points of the needles 
through the uvea was measured with a caliper 
to the nearest 0.25 mm using the ciliary sulcus 
as the reference point. 

Sutured intraocular lens implantation model— 
The second purpose of this study was to view 
the relationship of the sutured intraocular lens 
to the ciliary sulcus and ciliary body after 
implantation from inside the globe to deter- 
mine the stability of fixation. Additional mea- 
surement data on the relationship of the ciliary 
sulcus to the posterior surgical limbus in vari- 


ous meridians were also generated during this 
part of the study. After removal of an 8-mm 
corneal button, lensectomy, and vitrectomy, 
eight additional eyes had an intraocular lens 
sutured transsclerally into the ciliary sulcus, 
with sutures being passed perpendicularly 
through the sclera from inside of the eye to the 
outside, The ciliary processes and ciliary sulcus 


were viewed with a specially designed mirror to 


assure ciliary sulcus placement of sutures. A 
Prolene 10-0 suture on a curved needle was tied 
symmetrically to both haptics of a one-piece, all 
polymethylmethacrylate, 10-degree vaulted, 
posterior chamber intraocular lens. Each suture 
was tied to the superficial sclera after one 
transscleral pass. Six eyes (12 sutures) had the 
implant oriented in the vertical axis (6 to 12 
o'clock meridian), one eye in the horizontal 
axis (3 to 9 o'clock meridian), and one eye in the 
oblique axis (1 to 7 o'clock meridian). The 
distance of the scleral suture exit site from the 
posterior surgical limbus was recorded in each 
eye. Five of these eyes were sectioned at the 
equator and the implants photographed from 
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Fig. 2 (Duffey and associates). Left, View of straight needles passed 1 mm posterior to the posterior surgical 


limbus at the 3, 6, 9, and 12 o'clock meridians. Right, Same eye sectioned at the equator showing the needles 
passing directly through the ciliary sulcus in the vertical meridians (6 and 12 o'clock) and 0.5 mm and 1.0 mm 
posterior to the ciliary sulcus in the horizontal meridians (arrows at 3 and 9 o'clock). 


the posterior aspect. Haptic fixation and stabili- 
zation within the sulcus and intraocular lens 
centration were noted. 

Histologic sections—The third purpose of the 
study was to use histologic studies of suture 
placement through the ciliary sulcus to deter- 
mine its relationship to the major arterial circle 
of the iris. Three of the eight implanted eyes 
were placed in formalin, sectioned for micro- 
scopic study, and the proximity of the major 
arterial circle of the iris to the ciliary sulcus 
sutures and haptics was noted and photomicro- 
graphs were taken. 





Results 











Localization of the ciliary sulcus—In the initial 
four eyes of the study, needle 1, which passed 
through the posterior surgical limbus, pierced 
the peripheral iris. Needle 2, which passed 1 


mm posterior to the posterior surgical limbus, 
corresponded most closely to the ciliary sulcus. 


Needle 3 pierced the pars plicata, and needles 
4,5, and 6 pierced the pars plana (Fig. 1, right). 

In the next nine eyes where exact measure- 
ments of needle locations from the ciliary sul- 
cus were recorded, 14 of 18 needles in the 
vertical meridians passed through the ciliary 
sulcus, and four of 18 passed 0.5 to 1.0 mm 
posterior to the ciliary sulcus over the pars 
plicata (Table 1). In the horizontal meridians, 5 
of 18 needles pierced the ciliary sulcus, and 13 
of 18 passed 0.5 to 1.0 mm posterior to the 
ciliary sulcus (Fig. 2, right). Thus, needles that 
passed from the outside of the eye perpendicu- 
larly through the sclera and subsequently 
pierced the ciliary sulcus entered the sclera 
0.83 + 0.10 mm posterior to the posterior surgi- 
cal limbus in the vertical meridians and 0.46 + 
0.10 mm posterior to the posterior surgical 
limbus in the horizontal meridians. 

Sutured intraocular lens implantation model— 
Despite suture placement within the ciliary 
sulcus for all implants, the location of the most 
distal portion of the haptics varied depending 
upon where the suture was tied on the haptic. 
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TABLE 1 
NEEDLES PASSED FROM OUTSIDE (1 MM POSTERIOR 
TO POSTERIOR SURGICAL LIMBUS) TO INSIDE OF 
GLOBE* 


DISTANCE (mm) OF 
NEEDLE FROM CILIARY SULCUS AT 
VARYING MERIDIANS 


6 AND 12 O'CLOCK 3 AND 9 O'CLOCK 


EYE NO. (VERTICAL AXIS) (HORIZONTAL AXIS) 
1 0/0 +0.5/0 
2 0/0 +0.5/+1.0 
3 0/0 +0.75/0 
4 +0.5/0 +0.75/0 
5 +1.0/0 0/0 
6 0/0 +1.0/+0.75 
7 0/0 +0.75/+0.75 
8 +0.75/0 +0.5/+0.75 
9 +0.75/0 +0.75/+0.75 
Average location of 0.17+0.1mm 0.54 + 0.1 mm 
needle posterior to 
the ciliary sulcus 
Average location of cil- 0.83 + 0.1mm 0.46 + 0.1 mm 


iary sulcus from pos- 
terior surgical limbus 


*+, Posterior to ciliary sulcus; 0, needle pierced ciliary sulcus; 
—, anterior to ciliary sulcus. 


The implant optic was noted to be well centered 
within the pupillary axis in all eight globes. No 
intraocular lens tilt was noted and the globes 
could be compressed at or around the scleral 
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fixation sites without lens dislocation or 
decentration. 

Of the six eyes (12 sutures) with the haptics 
in the vertical meridians, one of 12 sutures 
exited the sclera 0.5 mm posterior to the poster- 
ior surgical limbus, three of 12 exited 0.75 mm 
from the posterior surgical limbus, seven of 12 
exited 1.0 mm posterior to the posterior surgi- 
cal limbus, and one of 12 exited 1.5 mm from 
the posterior surgical limbus (Table 2). In the 
oblique meridians (one eye, two sutures), one 
suture exited 0.75 mm and the other 1.0 mm 
posterior to the posterior surgical limbus. In 
the horizontal meridians (one eye, two su- 
tures), both sutures exited 0.5 mm posterior to 
the posterior surgical limbus. Thus, the aver- 
age scleral exit site of a suture passed from 
the inside of the eye perpendicularly through 
the ciliary sulcus was 0.94 mm posterior to the 
posterior surgical limbus in the vertical 
meridians, 0.87 mm in the oblique meridians, 
and 0.50 mm in the horizontal meridians. Since 
only one implant was sutured in the horizontal 
and oblique meridians, these measurements 
are less significant; however, they do correlate 
with the results shown in Table 1. 

Histologic sections—Microscopic sectioning of 
eyes placed in formalin demonstrated the ante- 
rior location of sutures in reference to the major 
arterial circle of the iris. Sutures on occasion 
actually passed through the peripheral anterior 
chamber angle and exited through the scleral 
spur, thus avoiding the ciliary body altogether 
(Fig. 3, right). 


TABLE 2 
SUTURES PASSED FROM INSIDE (AT CILIARY SULCUS) TO OUTSIDE OF GLOBE 





DISTANCE (mm) OF SUTURE FROM POSTERIOR SURGICAL LIMBUS AT VARYING MERIDIANS 


EYE 6 AND 12 O'CLOCK 
NO. (VERTICAL AXIS) 
1 +1.0/+1.0 
2 +0.75/+1.0 
3 +0.75/+1.0 
4 a 
5 —_— 
6 +1.0/+0.5 
7 +0.75/+1.0 
8 +1.0/+1.5 
Average location of posterior 0.94 


surgical limbus from 
ciliary sulcus (mm) 


1 AND 7 O'CLOCK 3 AND 9 O'CLOCK 
(OBLIQUE AXIS) (HORIZONTAL AXIS) 
+1.0/+0.75 — 
— +0.5/+0.5 
0.87 0.5 





*+, Posterior to posterior surgical limbus; 0, suture pierced posterior surgical limbus; —, anterior to posterior surgical limbus. 
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Fig. 3 (Duffey and associates). Left, Histologic section of a normal eye demonstrating that a line drawn 
perpendicular to the sclera through the ciliary sulcus (arrow) can avoid the ciliary body altogether as it passes 
through the iris root, peripheral angle, and scleral spur (hematoxylin and eosin, x 40). Right, Photomicrograph 
of anterior chamber angle showing transscleral suture (straight white arrow) having passed through the angle 
and scleral spur and avoided the ciliary body. A superficial scleral bite (black arrowhead) and suture knot (black 
arrow) are located more posteriorly than the transscleral suture (straight white arrow). The major arterial circle 
of the iris (curved white arrow) is seen in the ciliary body, significantly posterior to the transscleral suture 


(hematoxylin and eosin, x 100). 


Discussion 


The topographic anatomy of the ciliary sul- 
cus has been studied by scanning electron mi- 
croscopy in an attempt to better define this 
potential space for posterior chamber intraocu- 
lar lens implantation.” Further studies on the 
average diameters of the cornea and the ciliary 
sulcus were recently reported to be 11.32 + 0.29 
mm and 11.00 + 0.37 mm, respectively. Be- 
cause the diameter of the cornea and that of the 
ciliary sulcus are similar, we would expect that 
when haptics are truly sutured into the ciliary 
sulcus, the scleral sutures should exit in rela- 
tively close proximity to the posterior surgical 
limbus. This was born out in our study, which 
showed that sutures should exit the sclera less 
than 1 mm from the posterior surgical limbus. 
Most previous authors have recommended a 


more posterior scleral suture placement*” or 
have not stated an actual reference measure- 
ment from the posterior surgical limbus. 011415 
One clinical report estimated the suture exit 
site at “approximately 1 mm from the limbus,” 
but did so without supporting data for this 
measurement.” 

The differences in the diameter measure- 
ments of the ciliary sulcus and the cornea from 
one axis to the next are also well known. In the 
above mentioned study by Campbell, Davis, 
and Ferguson," the average corneal diameters 
measured white-to-white (posterior surgical 
limbus to posterior surgical limbus) were 10.97 
mm in the vertical axis and 11.67 mm in the 
horizontal axis. The average ciliary sulcus di- 
ameters were 10.83 mm and 11.17 mm in the 
vertical and horizontal axes, respectively. 
Thus, the average difference in the corneal and 
ciliary sulcus diameters was 0.14 mm in the 
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vertical axis but increased to 0.50 mm in the 
horizontal axis, effectively making the posteri- 
or surgical limbus further from the ciliary sul- 
cus in the horizontal meridians. This anatomic 
difference was again borne out in our study, 
which demonstrated the disparity in the suture 
distance from the posterior surgical limbus in 
the horizontal and vertical meridians after cili- 
ary sulcus suture placement, namely less than 
1 mm in the vertical meridians and less than 0.5 
mm in the horizontal meridians (Fig. 4). This 
difference exists because the posterior surgical 
limbus is located more posteriorly in the hori- 
zontal meridians. This, coupled with a wider 
surgical limbus that extends more anteriorly in 
the vertical meridians, accounts for the oval 
shape of the cornea with the greatest diameter 
horizontally.” Figure 4 also shows that even 
though the diameter of the ciliary sulcus is less 
than that of the cornea measured posterior 
surgical limbus to posterior surgical limbus, 
when sutures are passed through the ciliary 
sulcus perpendicular to the sclera, they pass 
beneath the posterior surgical limbus and exit 
the scleral surface posterior to the posterior 
surgical limbus. 

Several advantages of posterior chamber in- 
traocular lenses have already been alluded to, 
including the decrease in risk of corneal endo- 
thelial injury, secondary glaucoma, persistent 


Vertical 
Axis 


2 }1.0mm 


Horizontal 
Axis 





Fig. 4 (Duffey and associates). Drawing of eye 
viewed from above showing the relationship of the 
ciliary sulcus (CS) to the overlying posterior surgical 
limbus (PSL) in the vertical and horizontal 
meridians, with needles being passed through the 
ciliary sulcus and exiting the sclera nearer the poster- 
ior surgical limbus in the horizontal meridians. 
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iritis from iris touch and chafe, and cystoid 
macular edema. ”®” Potential disadvantages of 
transsclerally sutured intraocular lenses also 
exist, primarily because of the adjacent highly 
vascularized, delicate ciliary body, which can 
be damaged by both anterior and posterior 
chamber intraocular lenses alike. Studies on 
eyes accessioned with anterior chamber lenses 
showed ciliary body erosion and focal oblitera- 
tion of the major arterial circle of the iris in 61% 
and 33% of the eyes, respectively.” Likewise, 
eyes with ciliary sulcus-fixated (intact posterior 
capsules and no transscleral suturing) posterior 
chamber intraocular lenses showed evidence of 
ciliary body erosion in 54% and focal oblitera- 
tion of the major arterial circle of the iris in 17% 


of cases.” In these above cases, no clinical © 
problems related to this tissue erosion had > 


been reported in the patients from whom the 
eyes were obtained, suggesting this slow ero- 
sive process does not cause significant clinical 
problems in most patients. However, two cases © 
of anterior segment ischemia associated with 
erosion of a haptic through the major arterial 
circle of the iris with loss of the eye from 
neovascular glaucoma have previously been 
reported. Both of these cases involved 
nonsutured, ciliary sulcus-fixated posterior 
chamber implants. 

Needles, sutures, and haptics passed 
through the ciliary body theoretically increase 
the risk of acute hemorrhage in the operative 
and immediate postoperative period making it 
advisable to limit the number of needle and 
suture passes through the sclera and ciliary 
body. Clinically, we have observed a minimal 
amount of self-limited bleeding at the time of 
transscleral suture placement in several of our 
patients. One scleral suture pass per haptic was 
adequate for stable fixation and centration of 
the intraocular lens in the eight implanted eyes 
studied, obviating the double arm suture pass- 
es recommended by others*”*”* and lessening 
the risk of hemorrhage. In the anterior aspect 
of the ciliary body, the perforating branches of 
the anterior ciliary arteries and long posterior 
ciliary arteries anastomose to form the major 
arterial circle of the iris, the largest vascular 
structure of the ciliary body.” Therefore, 
avoiding the ciliary body and specifically the | 
major arterial circle seems prudent. Passing the 


needle through the ciliary sulcus perpendicular 5 


to the sclera avoids the ciliary body completely 
in most patients (Fig. 3, left). Clinically, we 


have noted such suture placement through the _ : 


iris root avoiding the ciliary body altogether in 
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Fig. 5 (Duffey and associates). Left, External photograph of a p 








atient with a secondary transsclerally sutured 


posterior chamber intraocular lens. The haptics are fixated at the 3 and 9 o’clock meridians, with the suture 


visible at 9 o'clock (arrow) in the photograph, Note the 


round pupil. Right, Gonioscopic photograph of anterior 


chamber angle at 9 o’clock showing Prolene suture passing through iris root, angle, and scleral spur (arrowhead) 


without peripheral anterior synechiae formation. 


our patients, without peripheral anterior sy- 
nechiae formation, distortion of pupil, or other 
untoward effects (Fig. 5). 

Several additional objective recommenda- 
tions can be made from observations noted 
during this study. First, the posterior surgical 
limbus is less precisely defined at the 3 and 9 
o'clock meridians, making precise suture place- 
ment and measurements more difficult at these 
locations. The long posterior ciliary arteries 
and nerves also enter the ciliary body at the 3 
and 9 o’clock meridians and the anterior ciliary 
arteries at 3, 6, 9, and 12 o'clock meridians, 
making these meridians potentially less desir- 
able for suture placement. Much as the vitreo- 
retinal surgeon purposefully avoids the 3, 6, 9, 
and 12 o’clock meridians as sclerostomy sites 
for these anatomic reasons, it would again 
seem prudent to do likewise for transsclerally 
sutured posterior chamber intraocular lenses 
and favor placement in the oblique meridians (1 
and 7 or 2 and 8 o'clock). 

Second, the intraocular lenses chosen for this 


study were one-piece, all polymethylmeth- 
acrylate, 10-degree vaulted, 7-mm optic, 13.5- 
mm haptic spread posterior chamber implants. 
One-piece construction provides torsional ri- 
gidity for two-point fixation and stabilization. 
Sutures were initially tied too proximally on the 
haptics in such a way that although they were 
adequately centered over the optic, they were 
not at the greatest diameter of haptic spread 
(Fig. 6, left). This caused the suture to be 
fixated in the ciliary sulcus but the portion of 
the haptic distal to the suture to lie over the 
pars plicata and pars plana rather than fit 
snugly in the ciliary sulcus (Fig. 6, right). 
Moving the suture to the point of greatest 
haptic spread (13.5 mm) allowed more consis- 
tent total ciliary sulcus fixation of the haptic 
(Fig. 7). Clubbed- or bulb-shaped tips on the 
haptics prevented inadvertent slippage of the 
suture knot off the haptic as noted previously 
by others." Since the diameter of the ciliary 
sulcus is less than 11.5 mm, it is unlikely that 
the diameter spread of the haptics needs to be 
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Fig. 6 (Duffey and associates). Left, Drawing of intraocular lens showing correct suture location on haptics 
(arrows) that corresponds to greatest haptic spread and a more proximal incorrect suture location (arrowheads) 
that also aligns with the center of the optic but is at a lesser haptic spread. Right, View from posterior aspect of 
the globe demonstrating suture placement through the ciliary sulcus but not total haptic fixation within the 
ciliary sulcus caused by incorrect suture placement on the haptics (solid arrows). A suture tied too proximally on 
the haptic causes the distal portion of the haptic to overlie the pars plana (open arrow), even though the suture 


is otherwise correctly placed in the cillary sulcus. 


as great as that found on most presently avail- 
able posterior chamber intraocular lenses (13.5 
to 14.0 mm). However, this amount of haptic 
length and compression may allow greater 
haptic/tissue contact and thus better stabiliza- 
tion within the ciliary sulcus. 

Finally, with the corneal button removed, the 
peripheral iris was pulled up against the pe- 
ripheral cornea by capillary action (Fig. 8, top), 
allowing the ciliary sulcus to open up for easy 
identification and suture placement with the 
aid of the intraocular mirror. This is easily 
accomplished clinically during penetrating ker- 
atoplasty after anterior vitrectomy by allowing 
air to fill the anterior one third of the globe and 
then pulling the iris up to the corneal rim witha 
cellulose sponge. During secondary intraocular 
lens implantation through a normal limbal inci- 


sion or during penetrating keratoplasty when 
the anterior one third of the globe is filled with 
fluid, the peripheral iris tends to sag (Fig. 8, 
bottom), thus closing the ciliary sulcus and 
making suture placement in the ciliary sulcus 
more difficult. Direct visualization of the ciliary 
sulcus is impossible in these settings, making 
the distance measurement of the transscleral 
suture from the posterior surgical limbus the 
best assurance of true ciliary sulcus placement 
and fixation. 

Transscleral suture fixation of a posterior 
chamber intraocular lens through the ciliary 
sulcus is useful in patients who have inade- 
quate capsular support. Many authors have 
proposed that haptics be sutured into the cili- 
ary sulcus, but few studies have been under- 
taken to outline an approach that best assures 
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Fig. 7 (Duffey and associates). Left, View from posterior aspect of the globe showing better total ciliary sulcus 
fixation of haptics because of proper placement of sutures on haptics. Note the broad width of the ciliary sulcus 
fixation. Right, Same eye with uveal tissue removed accentuating the proper suture location on the haptics 


(arrows). 





Fig. 8 (Duffey and associates). Top, Cross-section 
drawing of air-filled eye with peripheral iris pulled 
up against the peripheral cornea by capillary action 
allowing the ciliary sulcus space to open up for easier 
suture access. Bottom, Drawing of fluid-filled eye 
with iris allowed to sag, thus closing the potential 
ciliary sulcus space and making suture placement 
more difficult. 


true ciliary sulcus fixation. We were able to 
define ciliary sulcus location with respect to 
limbal anatomy so that the implanting surgeon 
can increase the likelihood of actual ciliary 
sulcus fixation and likewise lessen the risk of 
potential complications associated with this 
technique. Furthermore, this study demon- 
strates the stability of posterior chamber intra- 
ocular lens fixation and centration using two- 
point transscleral fixation through the ciliary 
sulcus. 
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Extracapsular Cataract Extraction in Fuchs’ Heterochromic 


Iridocyclitis 


—_—_—ŘÁ——— 


Stephen S. Gee, M.D., and Khalid F. Tabbara, M.D. 


We studied 15 patients with Fuchs’ hetero- 
chromic iridocyclitis who underwent extracap- 
sular cataract extraction. Ten patients also had 
capsular-fixated posterior chamber intraocular 
lens implantation. The patients were followed 
up for a mean of 23 months (range, six to 48 
months). The clinical course and visual out- 
come were favorable. All patients had a post- 
operative best-corrected visual acuity of 20/40 
or better. There were no major surgical, intra- 
operative, or postoperative complications. 


Fucus’ HETEROCHROMIC iridocyclitis is a chron- 
ic, nongranulomatous uveitis that affects pa- 
tients between the ages of 20 and 40 years. The 
uveitis is nonprogressive and does not respond 
to corticosteroid therapy.! The incidence of 
cataract may range from 15% to 75%,» and the 
visual prognosis after cataract extraction is un- 
certain. * 

Fuchs’ heterochromic iridocyclitis has an in- 
sidious onset, first appearing as a mild intraoc- 
ular inflammatory reaction. The pathogenesis 
of this disease is poorly understood, but evi- 
dence suggests that immunologic and vascular 
occlusive disease of the iris may play a role in 
the observed changes.™! We undertook this 
study to assess the visual outcome of patients 
with Fuchs’ heterochromic iridocyclitis after 
undergoing extracapsular cataract extraction. 


m n 
Patients and Methods 
ee oe ae ee 


We reviewed the clinical findings of 15 pa- 
tients with Fuchs’ heterochromic iridocyclitis 
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who underwent extracapsular cataract extrac- 
tion with or without intraocular lens implanta- 
tion. The diagnosis was based on the criteria 
described by Kimura, Hogan, and Thygeson.” 
These criteria consisted of the following: (1) 
small, white keratoprecipitates throughout the 
corneal endothelium; (2) minimal cell and flare 
in the anterior chamber; (3) iris atrophy with or 
without heterochromia; (4) a few cells in the 
anterior vitreous; and (5) the absence of poster- 
ior synechiae. Patients were excluded if they 
had a history of ocular trauma or were found to 
have other causes of uveitis. 

Ten patients had extracapsular cataract ex- 
traction and intraocular lens implantation. Five 
patients refused intraocular lenses and under- 
went extracapsular cataract extraction only. 

All patients were admitted to the hospital 
and treated preoperatively with topical antibio- 
tics for 48 hours before surgery. A Honan 
balloon was used to reduce the intraocular 
pressure after administration of standard 
retrobulbar anesthesia. Extracapsular cataract 
extraction was performed through a fornix- 
based conjunctival flap by phacoemulsification, 
lens aspiration, or manual delivery of the nu- 
cleus. One patient with preoperative glaucoma 
also underwent trabeculectomy. Sodium hya- 
luronate (Healon) was used during the anterior 
capsulotomy and at the time of insertion of the 
implant. The surgeon attempted to place the 
intraocular lens haptics into the capsule. Intra- 
cameral acetylcholine was injected after the 
sodium hyaluronate was irrigated and aspirat- 
ed from the anterior chamber. A peripheral 
iridectomy was performed in two patients. The 
wound was closed with a continuous 10-0 mon- 
ofilament suture and subconjunctival injection 
of 20 mg of gentamicin and 4 mg of dexametha- 
sone phosphate or 3 mg of betamethasone ace- 
tate were given at the conclusion of surgery. 
Postoperatively, topical antibiotics and cortico- 
steroids consisting of dexamethasone, poly- 
mixin B, and neomycin were given. Eyedrops 
were instilled three to four times daily for five 
to seven days and then tapered gradually to a 
dosage of one drop daily for three weeks. 
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Acetazolamide was given orally for patients 
who developed increased intraocular pressure 
in the immediate postoperative period. Homa- 
tropine 2% or tropicamide 1% was given to six 
of the patients in the first week postoper- 
atively. The patients were seen daily for a 
minimum of three days and then at one week, 
one month, and six months after discharge. 
Thereafter, patients were seen at three- to six- 
month intervals. 


Results 


The mean patient age was 32 years, with a 
range from 20 to 45 years (Table). Nine patients 
were men and six were women. Patients were 
followed up for a period of six to 48 months, 
with a mean of 22 months. 

Seven patients underwent phacoemulsifi- 
cation, six had conventional delivery of the 
nucleus, and two had simple lens aspiration. A 
modified J-loop posterior chamber lens implant 
was used in ten patients. Preoperative visual 
acuity ranged from 20/200 to hand motions in 
the affected eye, with the fellow eye being 20/40 
or better. The cataracts were either of a diffuse 
posterior subcapsular or a mature type. One 
patient had glaucoma, which was moderately 


TABLE 
CLINICAL FINDINGS AND VISUAL OUTCOME* 


POSTERIOR 
CHAMBER VISUAL ACUITY 
PATIENT NO., TYPE INTRA- —— 
AGE (YRS), OF OCULAR PREOP- POST- FOLLOW-UP 
SEX CATARACT LENS ERATIVE OPERATIVE (mos) 
1,34,M PSC Yes 20/300 20/30 30 
2,40,M PSC Yes HM 20/30 24 
3,24,M Mature Yes HM 20/30 17 
4,39,M Mature Yes 20/300 20/30 12 
5,23,F PSC Yes CFat3ft 20/20 10 
6,45,M PSC Yes 20/200 20/40 6 
7, 38,M PSC Yes 20/125 20/20 8 
8,31,F PSC Yes 20/200 20/30 11 
9,42,F PSC Yes CFat5ft 20/30 28 
10, 27,F PSC Yes CFat3ft 20/20 7 
11,40, F Mature No HM 20/40 47 
12,20,M PSC No 20/200 20/25 39 
13, 20,F PSC No 20/400 20/30 48 
14,24,M Mature No HM 20/40 24 


15, 38,M Mature No HM 20/20 24 


*PSC, posterior subcapsular cataract; CF, counting fingers; 
HM, hand motions. 


well controlled with medications. Gonioscopy, 
which was performed on all patients, showed 
abnormal angle vessels in two patients. All 
patients had brown irides and 11 patients had 
evidence of heterochromia and iris atrophy 
with a moth-eaten appearance. In two patients 
microscopic hyphema (Amsler’s sign) was not- 
ed in the anterior chamber. This bleeding was 
controlled with the injection of sodium hyalu- 
ronate and did not complicate the surgery. 
Ophthalmoscopy performed postoperatively 
showed no evidence of clinical cystoid macular 
edema. One patient was noted to have a pe- 
ripheral retinochoroiditic scar. No patient 
developed vitreous haze or retinal detachment 
during the follow-up period. 

In the first postoperative week, the anterior 
chamber reaction ranged from 0 to 3+ cells and 
1+ to 3+ flare (Figure) by using the grading 
system described by Hogan, Kimura, and 
Thygeson.” None of the patients developed a 
fibrinous reaction in the anterior chamber. Both 
cell and flare rapidly decreased in the immedi- 
ate postoperative period. The white keratic 
precipitates seen preoperatively were found to 
be markedly decreased postoperatively in all 
patients, presumably as a result of the irriga- 
tion associated with cataract surgery. There 
was no statistically significant difference in the 
postoperative anterior chamber reaction be- 
tween patients who had extracapsular cataract 
extraction with or those who had it without 
intraocular lens implantation. The postopera- 
tive inflammatory response was believed to be 
similar to what is seen in patients who undergo 
similar cataract extraction and who have no 
evidence of uveitis. There appeared to be no 
difference in the duration of the uveitis based 
on the frequency of corticosteroid use or 
cycloplegia. 

As of the last recorded visits, the cellular 
response among 12 patients ranged from rare to 
1+ cells and the flare from 1+ to 2+. Three eyes 
had no detectable anterior chamber reaction. 


Discussion 


Fuchs’ heterochromic iridocyclitis is a chron- 
ic nongranulomatous uveitis that often leads to 
unilateral cataract formation. In 1906 Fuchs 
suggested that an insufficiency in the vascular 
supply to affected uvea may play a role in onset 
of the disease. Using light microscopy, Gold- 
berg and coworkers“ examined iridectomy tis- 
sue specimens from patients with Fuchs’ irido- 
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Figure (Gee and Tabbara). Intraocular inflammatory response after cataract extraction with (closed circle) or 
without (open circle) intraocular lens among 15 patients with Fuchs’ heterochromic iridocyclitis. Grading of cells 
(top) and flare (bottom) was based ona scale of 0 to 4+. Preop = one day before surgery; Postop 1 = one day after 
surgery; Postop 2 = one week after surgery; Postop 3 = six months after surgery. 


cyclitis and found mononuclear inflammatory 
infiltrates primarily consisting of plasma cells 
and lymphocytes on the surface of the iris and 
in the anterior stroma. In some areas there was 
hyalinization and occlusion of iris arterioles. 
An electron microscopic study similarly found 
areas of frank necrosis.” Anterior segment 
angiograms have demonstrated areas of non- 
perfusion and neovascular tufts in the iris.® 
Abnormal leakage of fluorescein into the aque- 
ous humor is seen on fluorophotometry,” sug- 
gesting a defect in the blood-aqueous barrier. 


Certain forms of experimental uveitis are 
thought to be mediated by antigen-antibody 
complex deposition.“ In nine of 11 patients 
with Fuchs’ heterochromic _ iridocyclitis 
Dernouchamps and Michiels" found aggluti- 
nating or inhibitory activity in the aqueous 
humor. The regulation of B lymphocyte pro- 
duction is controlled by T suppressor cells. 
Murray, Dinning, and Rahi” found decreased 
suppressor activity of T cells when compared to 
controls, even though there were similar num- 
bers and distribution of cells. O’Connor® sug- 
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gested that Fuchs’ heterochromic iridocyclitis 
may be a chronic, progressive B cell-mediated 
disease. One might hypothesize that the asso- 
ciation of chorioretinal scars (presumed toxo- 
plasmosis) and Fuchs’ heterochromic iridocy- 
clitis®” may be a form of secondary disease. 

The reported visual prognosis after cataract 
surgery for patients with Fuchs’ heterochromic 
iridocyclitis is varied. Liesegang’ reviewed the 
outcome of 54 such patients seen at the Mayo 
Clinic between 1950 and 1980. Seventeen pa- 
tients underwent cataract surgery, but the type 
of surgery performed was not reported. No 
patient had intraocular lens implantation. Of 
the 17 patients, eight had a postoperative visu- 
al acuity of 20/40 or better, three had 20/50 to 
20/200, and six had less than 20/200. The poor 
visual outcome was related primarily to glauco- 
ma and pupillary membrane formation. Of 119 
patients reviewed by Smith and O'Connor,‘ 29 
underwent cataract surgery as their primary 
procedure between 1955 and 1971. Twenty- 
three patients had intracapsular extractions, 
four had planned extracapsular extractions, 
and two had unplanned extracapsular extrac- 
tions. Postoperatively, 25 patients had best- 
corrected visual acuity of 20/40 or better. One 
patient had 20/200, which was believed to be 
secondary to an opacified posterior capsule. 
One patient had light perception because of 
vitreous loss, retinal detachment, and progres- 
sive glaucoma. No complications related to 
cataract surgery were reported. Mills and Ros- 
en” described their experience with iris-fixated 
intraocular lens implantation after intracap- 
sular surgery. Six of their eight patients had a 
final visual acuity of 20/40 or better, one patient 
had 20/60, and one had hand motions. All of 
our patients had a visual acuity of 20/40 or 
better after cataract extraction. Patients with 
posterior chamber intraocular lenses did equal- 
ly well when compared to patients who did not 
have intraocular lens implants. 

Other reported complications after cataract 
surgery include hyphema, vitreous opacifica- 
tion, retinal detachment, peripheral synechiae, 
corneal edema, and increased intraocular pres- 
sure.** It is not clear whether some of these 
complications are related to intracapsular cata- 
ract extraction as opposed to extracapsular cat- 
aract extraction. None of our patients had any 
intraoperative or postoperative surgical com- 
plications. 

Glaucoma is a known late complication in 
15% to 25% of patients. The control of intraocu- 
lar pressure in patients with chronic open- 
angle glaucoma is thought not to be altered 


Cataract Extraction in Fuchs’ Heterochromic Iridocyclitis 313 


with the insertion of a posterior chamber intra- 
ocular lens.” One patient with preoperative 
glaucoma underwent combined trabeculectomy 
with cataract extraction and posterior chamber 
intraocular lens implantation with successful 
pressure control after surgery. The incidence of 
glaucoma in Fuchs’ heterochromic iridocyclitis 
after cataract surgery is 10% to 23%.* None of 
our patients developed increased intraocular 
pressures during the follow-up period. 

The postoperative inflammation after cata- 
ract surgery did not seem to be more than the 
expected reaction. The removal of the cataract 
itself did not seem to worsen the inflammation. 
Retained cortical material after extracapsular 
surgery may lead to persistent inflammation in 
some individuals. In Fuchs’ heterochromic iri- 
docyclitis, the visual disability from cataract 
often occurs at a younger age, and the cortical 
material is usually soft and easily aspirated. 

There are several studies that suggest the 
advantages of capsular fixation in order to 
minimize uveal contact.” McDonnell, Zarbin, 
and Green” found in patients with sulcus fixa- 
tion, 13% had iritis, 24% had cyclitis, and 44% 
demonstrated granulomatous reaction around 
the intraocular lens loops. Eyes with an abnor- 
mal blood-aqueous barrier, such as that seen in 
diabetes, do not seem to preclude the place- 
ment of a posterior chamber intraocular lens.” 
The source of uveitis in Fuchs’ heterochromic 
iridocyclitis appears to be from the iris, making 
capsular-fixated posterior chamber intraocular 
lenses an ideal choice. 

Uveitis has been a contraindication for intra- 
ocular lens implantation for fear of lens- 
induced worsening of inflammation secondary 
to uveal touch or to the implant material itself.” 
One must differentiate other causes of iridocy- 
clitis in an adult from Fuchs’ heterochromic 
iridocyclitis. The diagnosis of Fuchs’ hetero- 
chromic iridocyclitis may be made clinically by 
the unilateral involvement, typical kera- 
toprecipitates, heterochromia, and lack of 
synechiae. Examination of the fundus to rule 
out posterior uveitis such as toxoplasmic reti- 
nochoroiditis and appropriate laboratory stud- 
ies are necessary in atypical cases. Patients 
with other causes of iridocyclitis are, in gener- 
al, not suitable candidates for intraocular lens 
implantation until more information is known 
about each particular disease entity. 

Our study did not show any significant ad- 
verse early or late postoperative complications 
associated with extracapsular surgery with or 
without intraocular lens implantation in Fuchs’ 
heterochromic iridocyclitis. There was no wors- 
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ening of the inflammation or exacerbation of 
intraocular pressure control during the follow- 
up period, and patients had good visual out- 
come. 

A posterior chamber intraocular lens will 
most likely be well tolerated in patients with 
Fuchs’ heterochromic iridocyclitis if current mi- 
crosurgical techniques are used, there is ade- 
quate removal of all cortical material, and there 
is capsular fixation. Standard criteria for elec- 
tive cataract extraction should be applied and 
the option of an intraocular lens may be offered 
after appropriate informed consent. Careful 
follow-up for the onset of increased intraocular 
pressure is essential. The excellent results in 
this study after extracapsular cataract extrac- 
tion and intraocular lens implantation in Fuchs’ 
heterochromic iridocyclitis should not be ex- 
trapolated to other causes of iridocyclitis. 
Fuchs’ iridocyclitis appears to be different in 
course, outcome, and complications from other 
causes of uveitis. Patients with other forms of 
iridocyclitis may not be suitable candidates for 
intraocular lens implantation. 
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A Comparison of Two Methods of Punctal Occlusion 


Mary Ellen Knapp, M.D., Bartley R. Frueh, M.D., Christine C. Nelson, M.D., 
and David C. Musch, Ph.D. 


We performed punctal occlusion by thermal 
cautery on 23 patients (45 sides, 90 puncta). 
One punctum on the right side was randomly 
assigned to deep cauterization of the punctum 
and vertical canaliculus, and the other punc- 
tum assigned to cauterization of the punctum 
only. The two treatments were assigned to the 
opposite puncta on the left side. One month 
after cauterization, the puncta that received 
deep cauterization were significantly more 
likely to have remained closed than those that 
received superficial cauterization (P < .01). 
Survival analysis over a period of follow-up 
that exceeded one year after surgery, using 
time to examination because of a reopened 
punctum as the endpoint, indicated a long- 
term advantageous effect of deep over superfi- 
cial cauterization. 


The tREATMENT of dry eyes continues to be a 
difficult and frustrating task in patients with a 
variety of ocular disorders. The primary treat- 
ment of dry eyes is tear replacement with 
drops, ointments, and gels. Numerous other 
therapeutic approaches, such as moist cham- 
bers and bandage contact lenses, can also be 
used. Although medical management has im- 
proved, a subset of patients remains sympto- 
matic with maximum conservative therapy. 
These patients are often advised to undergo 
punctal occlusion to conserve the tear film 
layer, and thereby regain a comfortable eye. 
Temporary methods of occluding the punc- 
tum include collagen plugs, silicone plugs, cry- 
oacrylate glue, and light thermal cautery. Per- 
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manent occlusion may be obtained with 
laceration of the canaliculus, laser burn of the 
punctum, and thermal cautery. 

Although thermal punctal occlusion is per- 
formed with the intention of permanently oc- 
cluding the punctum, it is not uniformly suc- 
cessful, with inadvertent recanalization 
unpredictably occurring at various intervals 
after treatment in some patients. These pa- 
tients must then have the procedure repeated. 

Two methods of thermal cauterization, 
deep!’ and superficial,” have been described. 
The deep approach involves cauterization with 
the tip of the needle inserted within the vertical 
portion of the canaliculus, and sometimes even 
into the horizontal portion’ of the canaliculus. 
The superficial approach involves cauterization 
of the edge of the punctum without insertion 
into the vertical portion of the canaliculus. We 
undertook this study to compare the efficacy of 
the two methods for attaining permanent punc- 
tal occlusion. 


Material and Methods 


Patients with severely dry eyes who were 
referred to the Eye Plastic and Orbital Surgery 
Service for punctal occlusion were entered into 
the study. Keratoconjunctivitis sicca, rosacea, 
or Sjégren’s syndrome had been diagnosed in 
these patients. Each patient had remained 
symptomatic despite maximal medical therapy. 

Preoperative basic secretion tests (five min- 
utes after instillation of topical anesthetic) were 
performed on each patient. The criteria used 
for performing permanent punctal occlusions 
included the following: patients must have re- 
mained symptomatic for more than three 
months with maximal medical therapy, demon- 
strated a scant tear film, and have had a basic 
secretion test value of 5 mm or less. Patients 
with a basic secretion test of 6 to 10 mm were 
treated first with temporary punctal occlusion; 
if they had a positive response to temporary 
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punctal occlusion, permanent punctal occlu- 
sion was performed. 

Twenty-six patients (24 women and two men) 
were entered into the study. Basic secretion 
values ranged from 0 to 10 mm of wetting 
(mean, 2 mm). Twenty-five patients required 
treatment bilaterally and one required treat- 
ment on the left side only. Each patient was 
randomly assigned to receive deep or superfi- 
cial cauterization of the right upper tear drain- 
age system; the right lower system was as- 
signed the alternate technique. The application 
of the deep and superficial techniques was then 
reversed for the left upper and lower tear drain- 
age systems. The patient who required treat- 
ment on the left side only was similarly ran- 
domized. 

To occlude the puncta, the tissue surround- 
ing the punctum was infiltrated with 2% lido- 
caine, transcutaneously and subconjunctivally. 
A two-battery Weck thermal cautery instru- 
ment was used for all treatments. With the 
deep method of cauterization (Fig. 1, left), the 
cautery tip was inserted through the punctum 
to the full depth of the vertical canaliculus and 
the cautery turned on. The tip was shifted 
continuously, in order to contact the entire 
circumference of the vertical canaliculus. When 
the entire rim of the punctum blanched, the tip 
was rotated 90 degrees and the procedure re- 
peated. The cautery instrument was removed 
without allowing for cooling, so that epitheli- 
um in contact with the tip would adhere to it. In 
the superficial method (Fig. 1, right), the cau- 
tery tip was placed against but not inserted into 
the punctum and turned on. As adjacent tissue 
blanched, the tip was circumferentially moved 
around the punctum until the entire punctum 
blanched and the aperture closed. 

Reexamination of each patient was planned 
at one month, six months, and one year post- 
operatively. Puncta were evaluated by biomi- 
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croscopic examination to determine if they re- 
mained closed or had reopened. 

Because of the paired design of the study, 
comparison of the proportion of puncta re- 
maining closed upon follow-up after deep and 
superficial cauterization was done using 
McNemar’s test. In order to account for varia- 
ble follow-up of patients, a Kaplan-Meier anal- 
ysis was performed. This survival analysis 
technique does not incorporate the paired de- 
sign of the study, but rather treats each punc- 
tum as an independent observation. The time 
until the punctum reopened was used as the 
failure time for the analysis. 


Results 


Twenty-six patients (51 eyes, 102 puncta) 
underwent punctal occlusion by thermal cau- 
terization. Three patients did not return for 
follow-up. One month after punctal occlusion, 
20 of 22 (90.9%) of the puncta on the right sides 
that received deep cauterization remained 
closed (Table), which was significantly greater 
than the ten of 22 (45.5%) that remaining closed 
one month after superficial cauterization (P < 
.01, McNemar’s test). The findings were similar 
for the left side (Table), with a significantly 
greater closure rate (P < .01, McNemar’s test) 
for deep cautery after one month (18 of 23, 
78.3%) than for superficial cautery (seven of 23, 
30.4%). The closure rate for the right sides, 20 
of 22 (90.9%), did not significantly differ from 
that observed for the left sides, 18 of 23 
(78.3%). 

Survival analysis demonstrates the striking 
difference between rates of reopening in deeply 
and superficially cauterized puncta (Fig. 2). By 
one month after cauterization, over 53% of 
superficially cauterized puncta had reopened, 


Fig. 1 (Knapp and associates). 
Left, Deep cauterization of the 
punctum and canaliculus was per- 
formed with the cautery tip insert- 
ed 3 mm, the full length of the 
vertical canaliculus. Right, Superfi- 
cial cauterization of the punctum 
was performed with the cautery tip 
touching the edges of the punctum 
but not inserted through its lumen. 
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TABLE 
SUCCESS RATE OF PUNCTAL CLOSURE ONE MONTH 
AFTER SUPERFICIAL AND DEEP THERMAL PUNCTAL 


OCCLUSION?” 
_ CAUTERIZATION RIGHT SIDE LEFT SIDE 
o PROCEDURE % SUCCESS’ % SUCCESS! 
Deep 90.9 (20:22) 78.3 (18/23) 
Superficial 45.5 (10/22) 30.4 (7/23) 


“Deep cauterization resulted in significantly greater, side- 
specific success rates, using McNemar's test (P < .01). 
"Success = punctum remained closed on follow-up. 


whereas less than 7% of deeply cauterized 
puncta had reopened. This difference persisted 
throughout the follow-up period of over one 
year after cauterization. Comparison of survi- 
val curves shows a statistically significant, ad- 
vantageous effect of deep cauterization (P < 
.Q001, generalized Wilcoxon and Mantel-Cox 
tests). 


Discussion 


Punctal or canalicular occlusion will provide 
symptomatic relief for the ocular discomfort 
caused by insufficient lubrication for many pa- 
tients and should be offered when the diagno- 
sis of a dry eye has been made and conservative 
therapy does not relieve the patient’s discom- 
fort. Permanent closure of the patency of the 
drainage system, however, can prove difficult 
in some patients. In our comparison of two 
methods of cauterization, we found one to be 
significantly more effective than the other. 
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The method for determining the success of — 
punctal occlusion was based on the experience — 
of one of us (B.R.F.), who had managed pa- 
tients undergoing these treatments for a num- 
ber of years before the initiation of this study. 
Based on these clinical observations, it was 
noted that any punctal opening is detectable by 
fluorescein pooling within the opening, which 
is readily observable with a biomicroscope 
using a cobalt blue filter. When a small pooling 


of fluorescein is seen in the area of the punc- 


tum, the system is open and can be irrigated, 
although the punctum may be stenotic. When | 
there is no pooling and there is a smooth ~ 
surface over the area of the punctum, even if — 
the canaliculus is observable through it, the 
punctum is closed. An error of interpretation - 
with this method of assessment would overesti- — 
mate the occurrence of reopening for only deep | 
cautery, when an unobserved blockage deep to 
the punctal opening was present. If this oc- 
curred deep cautery would be an even better 
way to occlude a punctum than our data indi- 
cate, and the conclusion that the deep method 
is better than the superficial method would be 
reinforced. Detection of fluorescein pooling is a 
better measure of outflow patency than the 
primary dye test, the usual method of deter- 
mining outflow patency, because the latter test, 
if positive would not identify whether the 
upper, lower, or both puncta were open. 
Although the randomization of treatment 
choice would not necessarily equalize the num- 
ber of right upper puncta receiving one of the 
treatment methods with the number of right 
lower puncta receiving it, the opposite would 
occur on the left side. Since the deep method of 
cauterization was more effective than the su- 
perficial method one month after treatment for 


am Superficial 
Cautery Technique 


-~ Deep Cautery 
Technique 


Fig. 2 (Knapp and associates). 
Survival analysis demonstrating 
the likelihood of punctal reopening 
after both superficial and deep cau- 
terization to create punctal occlu- 
sion. 
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both the right and left sides, our results were 
not influenced by the possibility that either the 
superior or inferior puncta were easier to treat. 

Comparison of the overall proportions of 
puncta remaining closed after deep or superfi- 
cial cauterization showed that deep cauteriza- 
tion resulted in at least a twofold greater suc- 
cess rate. This result, however, did not include 
information on the differential effect of each 
cauterization method over time. If one method 
was advantageous only for a limited time, after 
which the success rates did not differ, the 
overall advantage of that method would be 
diminished. Demonstration of therelative suc- 
cess rates of each cauterization procedure over 
time is provided by the Kaplan-Meier survival 
curves. Figure 2 shows that over the course of 
at least one year after cauterization, most deep- 
ly cauterized puncta remained closed, whereas 
most superficially cauterized puncta reopened. 
Both analytic approaches, therefore, were sup- 
portive of deep cauterization as the method of 
choice. 

The higher success rate with deep cautery 
most likely relates to the anatomic positioning 
of the cauterization-induced occlusion. Al- 
though each type of cautery burns the punctal 
circumference, resulting in closure in some 
cases, only the deep method cauterizes the 
inner lining of the vertical portion of the cana- 
liculus, resulting in additional permanent clo- 
sures of the tear drainage system. 
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When permanent thermal punctal occlusion 
is desired, the results of this randomized trial 
indicate that the deep method (intracanalicular 
cautery) is superior to superficial cauterization, 
and is therefore recommended as the preferred 
approach. 
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EDITORIAL 





The Future of Computerized Image Analysis in the Management of 
Glaucoma 


M. Bruce Shields 


Within two years after von Helmholtz intro- 
duced the ophthalmoscope in 1851, ophthal- 
mologists had become aware that characteristic 
changes in the optic nerve head could be seenin 
patients with glaucoma. To this day, the appear- 
ance of the optic disk and surrounding nerve 
fiber layer remains the only objective clinical 
evidence of the presence and progression of 
glaucomatous damage. 

Despite the clinical importance of these struc- 
tural changes in the management of glaucoma, 
there have been fewer technological advances in 
instruments to detect these changes than for the 
other clinical factors of glaucoma. For example, 
considerable attention has been paid to the 
measurement of intraocular pressure since the 
late 19th century, and today we have a variety 
of applanation tonometers, as well as electronic 
and noncontact instruments. Major advances 
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have also been made in measuring the field of 
vision, beginning with the standardization of 
manual perimetry in the mid 20th century and 
progressing to the application of computer tech- 
nology in the last two decades. With regard to 
instrumentation for the clinical evaluation of 
optic nerve head and nerve fiber layer changes, 

however, we are still limited primarily to oph- 
thalmoscopy and fundus photography. 

— It was with great enthusiasm, therefore, that 
we greeted the introduction of computerized 
image analysis of the optic nerve head during 
the past decade. This seems to provide a poten- 
tial solution to the need for a sophisticated | 


means of documenting the presence and pro- = 


gression of structural changes in glaucoma. For ` 


clinicians, however, the question has been, ` 


“When will this technology be ready to incorpo- 


rate into our office practice?” Five years ago, my ` 
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answer to this might have been “about five years 
from now.” Today I believe the revised estimate 
should probably be doubled. And I fear that | 
may be an optimist. 

What are the barriers to the application of 
automated image analysis in the clinical practice 
of glaucoma? They seem to increase the further 
we delve into the question. In general, howev- 
er, we might divide them into three categories: 
(1) verification of the reproducibility and accu- 
racy of each instrument; (2) optimum utiliza- 
tion of the data being provided by the instru- 
ment; and (3) selection of the aspects of 
structural change that will be the most useful in 
detecting and following the progression of 
glaucomatous damage. 

Most emphasis in the study of computerized 
image analysis for the management of glaucoma 
has thus far been focused on topography and 
pallor of the optic nerve head. Following the 
pioneering work of Bernard Schwartz, three 
such instruments have become commercially 
available: the Rodenstock Optic Nerve Head 
Analyzer, the Topcon IS-2000, and the Hum- 
phrey Retinal Analyzer. Most of the published 
studies to date have dealt with the first of these 
three instruments. 

Several groups of investigators have studied 
the reproducibility of measurements generated 
by the Optic Nerve Head Analyzer. In general, 
the study design used by each group has been to 
make multiple readings (usually seven to ten) in 
a series of glaucoma patients, normal volun- 
teers, or both. Since the set of measurements is 
acquired within a short time-frame (days or 
weeks), it is assumed that the structure being 
analyzed has not changed, and an instrument 
with perfect reproducibility should give an iden- 
tical result for the same patient with each mea- 
surement. Any variation between intrapatient 
readings can be expressed in various statistical 
terms as a measure of variability for that instru- 
ment. Acommonly used statistical expression is 
coefficient of variation, which is standard devi- 
ation divided by the mean. 

With regard to the reproducibility of pallor 
analysis by the Optic Nerve Head Analyzer, two 
investigative teams looked at the distribution of 
color-coded bands within a defined portion of 
the pallor map and concluded that variability 
was acceptably low.'* Another group, however, 
looked at a single color-coded zone of pallor 
within the disk and found intrapatient variation 
was too great to allow the use of this factor in 
following subtle change in pallor of the optic 
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nerve head.* The question of pallor reproducibil- 
ity forthe Optic Nerve Head Analyzer, therefore, 
as well as for all other image analyzers, 
remains unresolved and is one of many areas for 
which considerably more work is needed. 

Studies on the reproducibility of topographic 
measurements with the Optic Nerve Head Ana- 
lyzer have been in closer agreement and are 
more encouraging than the pallor reproducibili- 
ty studies.** There is general agreement that 
variability is acceptably low for cup/disk ratio 
and neural rim area, although the reports are 
conflicting with regard to cup volume. Three 
studies, in which the more recent versions of the 
software for interpretation of data were used, 
disclosed coefficients of variation ranging from 
3.1% to 6.8% for cup/disk ratio and 6.1% to 
7.5% for neural rim area." In another study, 
Bishop and associates® found that a variability 
of greater than 0.14 in cup/disk ratio will be 
the result of random variability less than 5% of 
the time, whereas a variability of 0.18 will be the 
result of random variation less than 1% of the 
time. They found that having different observ- 
ers mark the disk margin (a manual task with 
the Optic Nerve Head Analyzer) was the only 
important nonrandom effect, and that this 
could be minimized by having one experienced 
observer mark all images to be compared. It is 
also encouraging to note that in one study, 
computer-generated contour lines of the optic 
nerve head surface in the same individuals 
were reasonably reproducible.’ We may as- 
sume, therefore, that the Optic Nerve Head 
Analyzer provides acceptably reproducible 
topographic measurements, and that similar 
studies will be forthcoming for the other image 
analyzers. 

To say that an instrument provides reproduci- 
ble data, however, does not mean that the infor- 
mation it is reproducing is accurate. Accuracy 
studies are more difficult than reproducibility 
studies, because there must be some way of 
verifying the true dimensions of the structure 
being analyzed. This is obviously not possible in 
the clinical setting, and is even difficult in hu- 
man autopsy or animal eyes because of tissue 
changes that may occur between the image 
analysis and physical measurement of the 
structure. One investigative group sought to 
study this question with the use of a plastic 
model eye.” The results suggested a reasonable 
degree of accuracy with which the Optic Nerve 
Head Analyzer measured the two-dimensional 
contour and size of the artificial cup, although 
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there are obvious limitations in extrapolating 
between a plastic model and the living eye. 
Yamauchi and coworkers” studied the question 
of accuracy in vivo with monkeys that had 
induced glaucoma and also found good agree- 
ment between the size and shape of computer- 
generated data and photographs of the dis- 
sected optic nerve heads. Although these stud- 
ies are encouraging with regard to the accuracy 
with which the Optic Nerve Head Analyzer 
measures the optic disk, this is yet another area 
in which considerably more work is needed. 

Once a computerized image analyzer has been 
shown to provide reproducible and accurate 
measurements of the factors for which it is 
intended, there will most likely still be much 
study required before the instrument can be 
incorporated into routine clinical practice. The 
next major question to be considered is how best 
to utilize the data being provided by the instru- 
ment. Withregard to the prevention of blindness 
from glaucoma, there are two separate sets of 
information that we would ideally like to extract 
from the image analysis: (1) the detection of 
early glaucomatous damage on an initial exami- 
nation to establish the diagnosis; and (2) the 
documentation of the presence or absence of 
change during follow-up to confirm the efficacy 
of therapy. 

The detection of early damage will probably 
be the more difficult area to define, because of 
the wide variation in the normal and glaucoma- 
tous structure of the optic nerve head and sur- 
rounding nerve fiber layer and the overlap 
between the two. For example, Caprioli and 
Miller" used the Optic Nerve Head Analyzer to 
evaluate cup/disk ratio, neural rim area, and cup 
volume in normal controls, glaucoma suspects, 
and glaucoma patients and found that the broad 
range and overlap of values prevented their use 
in reliably distinguishing between normal and 
glaucomatous eyes. 

One of the lessons we have learned (or re- 
learned since the teachings of our ophthalmic 
ancestors) in studying computer-generated top- 
ographic maps of the optic nerve head is the 
complexity of this factor in both the normal and 
glaucomatous eye. For example, when one looks 
at a two-dimensional profile of the optic nerve 
head, the slope from the margin of the disk to the 
depth of the cup is such that there is no simple 
division between neural rimand cup. Asaresult, 
to apply traditional expressions of optic nerve 
head appearance, such as cup/disk ratio and 
neural rim area, to computer-generated data, an 


arbitrary division between neural rim and cup 
must be made somewhere along the slope of the 
optic nerve head contour. 

The above problem is somewhat analogous to 
that which we experienced in the previous dec- 
ade with the introduction of computerized static 
perimetry. Before this time, our concept of a 
visual field was a series of concentric lines, or 
isopters, around fixation. And yet we knew that 
these lines were simply arbitrary points along 
the slope of a three-dimensional retinal thresh- 
old contour, or “hill of vision.” With the advent 
of automated static perimetry, we gave up the 
concept of isopters and began to look at the 
overall contour of the retinal threshold, at least 
for a certain portion of the visual field. As 
Caprioli and Spaeth” have pointed out, compu- 
terized image analysis now offers the same po- 
tential for the optic nerve head, that is, to give 
up the imprecise concept of an arbitrary division 
between neural rim and cup and to begin look- 
ing for newer quantitative measurements that 
will take into account the appearance of the 
entire optic nerve head. 

To develop this global approach for interpret- 
ing the data generated by computerized image 
analysis, a great deal more investigative work 
will be required. It will first be necessary to 
establish new criteria to define the disk topog- 
raphy or other aspects of the optic nerve head 
and surrounding nerve fiber layer. These new 
expressions of structural appearance will then 
have to be applied to a large series of normal 
eyes to establish the limits of normal variations. 
Finally, the same new terms will have to be 
applied to a large series of eyes with early 
glaucomatous damage, in the hope of finding 
morphologic differences that will allow a clear 
distinction between normal optic nerve heads 
and those with early glaucomatous damage. 

Even if and when all the above has been done 
for a particular factor, such as disk topography, 
we may still find that the overlap between the 
normal and early glaucomatous appearance of 
the optic nerve head is such that this factor 
cannot be used for the early detection of glau- 
coma. It may be that computer-generated topo- 
graphic maps of the optic nerve head as well as 
other structural factors will eventually have 
their greatest clinical value in detecting pro- 
gressive damage during follow-up, for exam- 
ple, by documenting focal change in the con- 
tour of the disk. This, however, will also 
require considerably more investigative work 
to find the optimum techniques and factors for 
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accurately documenting true progressive dam- 
age. 

The third problem in applying automated 
image analysis to the clinical practice of glauco- 
ma is selecting the aspect of structural change 
that will be the most useful in detecting and 
following the progression of glaucomatous 
damage. For example, even after reproducibili- 
ty and accuracy have been established, and the 
optimum method has been determined for uti- 
lizing the computer-generated data, as for disk 
topography, we may have done all this only to 
find that it is not the best factor for the clinical 
evaluation of structural change in glaucoma. It 
may be that pallor maps, once they have been 
verified for reproducibility and accuracy, will 
prove to be more useful than topographic 
maps. Or we may find that some integration of 
pallor and contour data will provide the most 
sensitive clinical tool. 

As investigators continue to study the ques- 
tion of computerized image analysis in glauco- 
ma, still other characteristics for documenting 
structural change may be disclosed that could 
make traditional factors, such as contour and 
pallor, obsolete. We know, for example, that 
these measures are a reflection of the loss of 
retinal ganglion cell axons, and it may be that 
there are better ways of documenting the loss 
of these nerve fibers. Current investigative ef- 
forts include the use of computer-enhanced 
analysis of peripapillary nerve fiber layer de- 
fects and measurement of the thickness of the 
nerve fiber layer along the disk margin or in 
defined peripapillary zones." Undoubtedly, 
other concepts for evaluating structural change 
in glaucoma will also be developed and stud- 
ied. 

Along with new concepts will come new 
instruments, possibly making the current ones 
obsolete. All of the currently available optic 
nerve head image analyzers, for example, use 
photographic or video cameras for image cap- 
ture, which are limited by optical considera- 
tions of pupillary size and lens opacities. Pro- 
duction of the Rodenstock Optic Nerve Head 
Analyzer has already been discontinued, and 
the company is now focusing on a new genera- 
tion image analyzer that will incorporate laser 
scanning. 

When one considers the continuing changes 
in technology, the changing concepts with re- 
gard to documenting structural change in glau- 
coma, and the problems with verifying the 


reproducibility and accuracy of any instrument 
and concept, it becomes obvious that a vast 
amount of work has yet to be done before 
computerized image analysis can take its place 
as a standard tool in the clinical practice of 
glaucoma. 

This discourse is not meant to cast a negative 
shadow over the future of computerized image 
analysis in glaucoma. I am still enthusiastic and 
optimistic that it does provide the potential 
solution to the need for a sophisticated means 
of documenting the presence and progression 
of glaucomatous damage. It will simply take 
longer to be realized than many of us had 
originally anticipated. I hope there will contin- 
ue to be a growing interest in this area of 
research, so that this time will be no longer 
than necessary. In the meantime, we must 
continue to use our ophthalmoscopy and fun- 
dus photography and our clinical knowledge of 
the optic nerve head, as we seek to prevent 
blindness in our patients with glaucoma. 


Reprint requests to M. Bruce Shields, M.D., Depart- 
ment of Ophthalmology, Duke University Medical Cen- 
ter, Box 3802, Durham, NC 27710. 
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Photographic Simulation of Image 
Quality Through Bifocal Intraocular 
Lenses 
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Three types of bifocal intraocular lenses are 
currently undergoing clinical trials. One type 
partitions the pupil into distance-focus and 
near-focus zones; another type uses diffractive 
optics; and a third type uses an aspheric lens 
design. The purpose of each of these intraocu- 
lar lenses is to provide focused images of both 
near and distant objects on the retina, relieving 
the patient of the need for glasses or contact 
lens correction. Light from an object at a given 
distance, however, will be partly out of focus 
on the retina, with decreased image quality 
through loss of contrast. 

For equal image quality for near and distant 
objects, half of the light entering the pupil 
should come to focus at the near focus, and the 
other half at the distance focus. If this is the 
case, the contrast of the images of both near 
and distant totally black print on white back- 
grounds is reduced to approximately 50% (the 
difference in light between background and 
image, expressed as a percentage of back- 
ground light). In actual practice, 20% or more 
of the image-forming rays entering the pupil 
are lost to scattering, according to G. P. Clarke. 


This decreases the contrast of the retinal imag- 
es still further. 

It is instructive to demonstrate this loss of 
image quality photographically by using dou- 
ble and triple exposure techniques. For exam- 
ple, a half-length exposure at distance focus 
double-exposed with a half-length exposure at 
near focus simulates ideal 50:50 imagery witha 
bifocal intraocular lens. We used a Nikon F3 
camera with a 55-mm, f 3.5 lens, and Kodak 
T-MAX 100 fine-grain film. An accessible en- 
trance pupil (5 mm diameter) was placed imme- 
diately in front of the open-aperture 55-mm 
lens to minimize changes in magnification of 
the image when a +2.50-diopter ophthalmic 
trial lens was added at the entrance pupil to 
provide the near focus. Only minimal peripher- 
al vignetting was caused by this entrance pupil 
placement. The relative blur for out-of-focus 
images approximated that of a human eye with 
a 5-mm pupil. Two letter charts were placed in 
the field of view, a distance chart at 6 manda 
near chart at 40 cm, checked for equal lumi- 
nance. 

In the Figure, the distance-focus photograph 
shows the near chart clearly out of focus. Like- 
wise, the near-focus photograph shows the 
distance chart clearly out of focus. The 50% 
distance, 50% near photograph shows both 
charts to be readable, but with loss of contrast. 
When 20% of the light is scattered (totally 
defocused), in the last photograph, the loss of 
contrast is greater. 

In 1951, Coates’ hypothesized, “... when 
there is more than one focus or focal system 
present in an eye, the correction of one will 
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Figure (Zisser and Guyton). Top left, Distance focus; top right, near focus; bottom left, 50 


near; bottom right, 40% distance, 40% near, 20% scattered light. 
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result in any other focal system being placed at 
such disadvantage that it is not observed.” 
This theory has led to the misconception that 
the eye or brain can totally ignore out-of-focus 
light. Our fine-grain photographs, which simu- 
late with reasonable fidelity the light distribu- 
tion on the retina to be expected with ideal 
bifocal intraocular lenses, should dispel this 
misconception. Perhaps out-of-focus light can 
be tolerated, but not completely ignored. Obvi- 
ously the advantage of having both near and 
distance pseudophakic vision without the use 
of glasses must be weighed against the loss of 
image quality. 
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Little is known concerning the value of edu- 
cational and demographic variables in predict- 
ing performance of ophthalmology residents as 
measured by the Ophthalmology Knowledge 
Assessment Program test results and by faculty 
evaluations. We assessed undergraduate and 
medical school education, postmedical school 
training, and postresidency fellowship training 
by record review of 49 physicians who finished 
or were scheduled to finish residency at the 


Jules Stein Eye Institute each June from 1981 to 
1988. These variables were compared with 
Ophthalmology Matching Program rank, Oph- 
thalmology Knowledge Assessment Program 
scores, and faculty evaluations based on a nu- 
merical summary of quarterly faculty evalua- 
tions of effectiveness and quality as a practicing 
clinical ophthalmologist at the conclusion of 
residency on a scale of 1 (worst) through 10 
(best). | 

Residents who did their internship in a uni- 
versity-affiliated academic program (15 resi- 
dents, 31%) ranked significantly (P = .0398) 
better on both the Ophthalmology Knowledge 
Assessment Program test and their faculty 
evaluations by analysis of variance. There was 
a significant (P < .02) correlation (r > .324) 
between Ophthalmology Knowledge Assess- 
ment Program test scores and faculty evalua- 
tions by Spearman’s and Pearson’s correlation 
coefficients. These measures of performance 
were compared with age, gender, marital sta- 
tus, ethnic background, undergraduate col- 
lege, concentration for bachelor’s degree, Phi 
Beta Kappa or Alpha Omega Alpha member- 
ship, medical school, graduate school, Oph- 
thalmology Matching Program rank, publica- 
tions during residency, resident research 
awards, and postresidency and Heed fellow- 
ships. No statistically significant correlations 
were found except for those between nature of 
internship, faculty evaluation, and Ophthal- 
mology Knowledge Assessment Program 
scores. The results of this retrospective study 
do not agree with previously published stud- 
ies, which found little or no correlation be- 
tween resident clinical performance and stand- 
ardized examinations,'* correlation between 
National Board of Medical Examiners Part 1 
scores with resident performance? and Oph- 
thalmology Knowledge Assessment Program 
scores.*” 

An internship in an academic university pro- 
gram was found to be a positive predictive 
factor in ophthalmology residency perform- 
ance. Whether the resident applicant plans to 
do an internship in a university program may 
be a useful question to ask in the process of 
selecting ophthalmology residents. 
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Acute retinal necrosis syndrome consists of 
unilateral or bilateral severe panuveitis with 
vitreous opacities, retinal arteritis, peripheral 
circumferential retinal necrosis, and subse- 
quent serous rhegmatogenous detachment. 
Varicella zoster virus may be the etiologic 
agent.! 

A 47-year-old man was referred to our clinic 
with bilateral panuveitis and progressive visual 
loss of two weeks’ duration. On admission 
visual acuity was 20/60 in both eyes, which 
showed the symptoms typical of acute retinal 
necrosis described above. The patient had a 
history of bronchiectasis and infertility and 
was born from a consanguineous marriage. 
Otherwise the patient was healthy, and no 
recent varicella zoster infection was reported. 
Except for the bronchiectasis, results of physi- 
cal examination were normal. Results of labora- 
tory examinations were normal including a 
complete blood cell count, platelet aggregation, 
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and blood chemistry. Chest x-ray showed the 
before-mentioned bronchiectasis. 

Paracentesis of the left eye was performed to 
obtain aqueous humor before starting therapy. 
Both aqueous humor and serum were then 
tested for IgG antibodies against varicella zos- 
ter virus, herpes simplex virus, and cyto- 
megalovirus by fixed cell immunofluorescence 
technique. Local antibody production was cal- 
culated by determining the Goldmann-Witmer 
coefficient.2, Antibody titers against varicella 
zoster virus were higher in aqueous (>1/128) 
than in serum (1/80), resulting in a highly 
significant antibody coefficient greater than 
126. Total IgG in serum was 11.3 mg/ml, where- 
as aqueous contained 0.14 mg/ml. Antibodies — 
against herpes simplex virus or cytomegalovi- 
rus could not be detected in the patient's aque- 
ous humor. 


The results strongly suggested that varicella oe 
zoster was the infective agent. Immediately 
after collection of samples treatment was start- © 


ed with acyclovir intravenously (10 mg/kg of 
body weight three times a day). Despite thera- 
py the retinal lesions showed marked progres- 
sion and visual acuity rapidly decreased to 
20/200 in both eyes. After three days acyclovir 
was replaced by bromovinyldeoxyuridine oral- 
ly (100 mg five times a day), an antiviral agent 
shown to be effective in zoster infections.’ Two 
days later oral corticosteroids were added. No 
further progression of lesions occurred and 
within several days an improvement of inflam- 
matory activity was observed. The visual acuity 
returned to 20/60 in both eyes. Two weeks later 
a scleral encircling procedure and a vitrectomy 
with silicone oil injection were performed on 
both eyes under local anesthesia. During this 
procedure a second sample of aqueous humor 
was collected. The antibody titer against vari- 
cella zoster virus had decreased in the aqueous 
(1/32) and serum (1/40) and after correction for 
total IgG levels an antibody coefficient of 28 
was calculated. Virus cultures for herpes sim- 
plex, varicella zoster, and cytomegalovirus 
showed no growth. Immediately after the op- 
eration serum transaminases increased, and 
the patient developed a skin rash. Except for 
corticosteroids, all medication including 
bromovinyldeoxyuridine was stopped, acyclo- 
vir was restarted, and serum transaminases 
returned to norma! and the skin rash disap- 
peared. Postoperatively the patient was treated 
by argon laser photocoagulation centrally of 
the encircling indentation. Ten weeks after the 
initial manifestation the patient had visual acu- 
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ity of R.E.: 20/80 and L.E.: 20/25 and no signs of 
active retinitis were seen. 

Acute retinal necrosis takes a fulminant 
course and despite treatment with antiviral 
agents and surgery it has a poor prognosis.* In 
this case, we were able to establish the diagno- 
sis of varicella zoster infection by detecting 
active antibody formation in aqueous humor. 
Paracentesis is a safe procedure and the results 
are available within several hours. Therefore it 
is possible to institute adequate therapy in an 
early stage of the disease. The procedure is 
easy to repeat, and decrease of antibodies may 
indicate the effect of the therapy. The combina- 
tion of rapid diagnosis, adequate surgical 
therapy, and possibly the therapy with bromo- 
vinyldeoxyuridine may have been the reason 
for the successful outcome in this patient. 
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A 65-year-old black woman with an ocular 
history of amblyopia in the right eye was re- 
ferred for evaluation of retinal neovasculariza- 
tion noted on routine examination. She report- 
ed no relevant medical or family history. Best- 
corrected visual acuity was 20/400 in the right 
eye and 20/20 in the left. Her conjunctival 
capillaries appeared normal. On dilated fundus 
examination, sclerotic arterioles were noted bi- 
laterally. In the left eye, two distinct areas of 
sea fan peripheral retinal neovascularization 
were located temporally. No intra-arterial em- 
boli were observed. 

Intravenous fluorescein angiography con- 
firmed the presence of peripheral retinal neo- 
vascularization in the left eye (Figure). Addi- 
tionally, scattered microaneurysms were seen 
throughout both peripheral fundi. No evidence 
for a branch retinal vein obstruction was noted. 
Results of laboratory examination disclosed a 
normal hematocrit of 44%, a mean corpuscular 
volume of 81 ym’, and a reticulocyte level of 
6.0%. A fasting glucose level was 98 mg/dl. 
Erythrocyte sedimentation rate, antinuclear 





Figure (Duker, Brown, and Ballas). Intravenous flu- 
orescein angiogram of the temporal periphery of the 
left eye at 35 seconds after dye injection. Classic sea 
fan retinal neovascularization with surrounding reti- 
nal capillary nonperfusion and microaneurysms is 
demonstrated. 
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antibody, and an angiotensin converting en- 
zyme level were normal, as was a chest x-ray 
and results of a cardiac examination. Carotid 
noninvasive testing demonstrated no hemo- 
dynamically significant carotid stenoses. 
Hemoglobin electrophoresis determined by cel- 
lulose acetate (pH 8.6), citrate agar (pH 6.2), 
and isoelectrophoresis showed 67% hemoglo- 
bin C and 33% hemoglobin F. A peripheral 
blood smear incubated with acid buffer showed 
a heterogenous distribution of hemoglobin F, 
ruling out hereditary persistence of fetal hemo- 
globin. Hemoglobin synthesis studies using C,, 
leucine disclosed an alpha/beta globin ratio of 
1.64 (normal, 0.85 to 1.05), confirming the pres- 
ence of B thalassemia. 

Peripheral sector panretinal photocoagula- 
tion (1,200 burns) was performed in the left eye 
and the neovascularization subsequently re- 
gressed. With three years of follow-up, the 
visual acuity remains 20/20 in this eye. 

The most common cause of isolated peripher- 
al retinal neovascularization is sickle cell dis- 
ease and associated hemoglobinopathies.'” 
Hemoglobin SC disease is the allelic combina- 
tion that leads the majority of cases of clinically 
apparent peripheral retinal neovascularization; 
however, other sickling hemoglobinopathies 
such as hemoglobin SS disease, sickle cell B 
thalassemia (S B thal), and hemoglobin SO 
Arab can produce it as well.’ Although under 
physiologic circumstances, patients with 
hemoglobin AS (sickle trait) and hemoglobin 
AC do not have sickled red blood cells, retinal 
neovascularization with these hemoglobinopa- 
thies has been reported.*4 Our patient had 
peripheral retinal neovascularization in con- 
junction with hemoglobin C B thalassemia (C 
B? thal), an unusual association. 

Hemoglobin C represents a qualitative de- 
ficiency in the hemoglobin molecule character- 
ized by the substitution of glutamic acid by 
lysine in the 6 position of the B-globin chain.® 
Homozygous hemoglobin C disease (CC) is 
rare, found in approximately one in 5,000 black 
Americans.* Clinically it is a benign condition, 
associated with splenomegaly and a normal life 
span. Hemolytic anemia is unusual; however, 
an examination of the peripheral blood smear 
shows a striking number of target cells.> Welch 
and Goldberg? examined two patients with 
hemoglobin CC disease in their comprehensive 
study on the fundus changes of sickle cell 
disease and found both to have normal ocular 
examination results. 

In contrast, B thalassemia represents a con- 


genital, quantitative defect of B-globin chain 
synthesis that results in a relative excess of 
alpha chains and subsequent dysfunction of 
the hemoglobin molecule. When the defect is 
partial, designated B*, B chain synthesis is 
mildly reduced. When complete, designated B‘, 
B chain numbers are greatly reduced to absent.® 
The combination of hemoglobin C B thalasse- 
mia is rare, and has a benign clinical course. 
This case illustrates that in the clinical setting 
of peripheral retinal neovascularization in an 


older individual, an unusual hemoglobinopathy a 


should be included in the differential diagno- 
SİS. 
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The identification of amoebic cysts on the 
surface of a patient's hydrophilic contact lens 
by direct examination with light microscopy 
can provide rapid confirmation of the diagnosis 
of Acanthamoeba keratitis. This technique is a 
simple, quick, and noninvasive adjunct to the 
examination of the corneal scraping. It can 
provide useful diagnostic information until cul- 
ture results are available. Lenses can be exam- 
ined unstained or after application of calcofluor 
white. 

A 48-year-old woman had a three-week histo- 
ry of bilateral severe ocular pain and progres- 
sively decreasing vision. She had used daily- 
wear Saturn contact lenses. Although she 
stored, rinsed, and cleaned her lenses with a 
commercially prepared, unpreserved aerosol- 
ized saline, she had not disinfected her lenses 
for over a year before developing the symp- 
toms. On examination, her visual acuity was 
R.E.: 20/300 and L.E.: 20/400. Bilateral corneal 
stromal ring infiltrates were present, with over- 
lying epithelial defects, marked ciliary injec- 
tion, and moderate anterior chamber inflamma- 
tion. A clinical diagnosis of Acanthamoeba 
keratitis was made. 

Deep corneal scrapings of both corneas were 
obtained for cytopathologic examination and 
culture. The scrapings were stained with Gram 
stain, Masson trichrome stain, and calcofluor, 
and were also submitted for appropriate cul- 





Fig. 1 (Johns and associates). Amoebic cysts on the 
surface of a patient's hydrophilic contact lens (un- 
stained, x 400). 


tures. Examination with a light microscope 
failed to disclose amoebic organisms. 

In an effort to confirm our clinical diagnosis, 
we examined portions of the contact lenses by 
light microscopy. A small fragment of the con- 
tact lens was excised with sterile scissors and 
forceps on a sterile plate. The remainder of the 
lens was submitted for culture. The lens frag- 
ment was placed on a glass microscope slide 
with a few drops of sterile water and a cover 
slip. Both the anterior and posterior surfaces of 
the contact lens fragment were examined with a 
standard light microscope, using magnifica- 
tions of x200 and x400. Numerous amoebic 
cysts could be seen on the surfaces of the 
unstained contact lens (Fig. 1). 

Two drops of calcofluor were then placed on 
the contact lens fragment. Evans blue counter- 
stain was not used because of the avid uptake 
of this reagent by the lens matrix. An ultravio- 
let light source, used with a standard light 
microscope, showed strong fluorescence of the 
cyst walls at x200 magnification (Fig. 2). 

Forty-eight hours later, the cultures of the 
corneas and the contact lenses were positive for 
A. polyphaga. Thus, in this case, direct examina- 
tion of the contact lens with light microscopy 
helped to confirm the clinical diagnosis despite 
nondiagnostic scrapings. 





Fig. 2 Johns and associates). Amoebic cysts on the 
surface of a hydrophilic contact lens, stained with 
calcofluor, fluoresce under ultraviolet illumination. 
The edge of the contact lens is indicated with an 
arrow ( 200). 
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The adherence of bacteria to the biofilm that 
coats worn hydrophilic contact lenses was pre- 
viously demonstrated by Fowler, Greiner, and 
Allansmith.' Since acanthamoebae are known 
to exhibit a propensity to adhere to the walls of 
plastic containers,’ it is not surprising that they 
adhere to contact lens surfaces as well. The 
same optical properties of transparency that 
allow the patient to see through the hydrophilic 
contact lens can be utilized by the clinician to 
identity pathogens on their surfaces with the 
light microscope. 

Donzis and associates’ demonstrated that 
Acanthamoeba is an uncommon contaminant of 
contact lens cases and storage solutions in 
patients who do not have amoebic keratitis. 
The demonstration of the presence of amoebic 
cysts on the lens surface is strong evidence in 
support of an amoebic pathogen in patients 
who have a characteristic corneal lesion. 
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Congenital corneal anesthesia has been asso- 
ciated with other systemic disorders, such as 
Goldenhar-Gorlin syndrome, anhidrotic ec- 
todermal dysplasia, or Riley-Day familial 
dysautonomia.’ Unilateral congenital corneal 
anesthesia is unusual. We studied two infants 
having unilateral and presumed congenital 


corneal anesthesia, with recurrent corneal 


erosions. 


Case 1 

A 1-year-old girl was referred for treatment 
of herpes simplex keratitis unresponsive to 
idoxuridine. Ocular examination disclosed a 
large defect of the corneal epithelium of the left 
eye with peripheral neovascularization and 
stromal scarring. The left cornea and conjuncti- 
va were anesthetic. There was no response to 
pin prick over the dermatomal distribution of 
the first division of the trigeminal nerve (Fig- 
ure), No other physical abnormalities were 
present. The results of fluorescent antibody 


studies and Viral cultures for herpes simplex i 


were negative. Efforts to protect the eye were 
unsuccessful and the cornea became totally 
opaque. 


Case 2 

A 7-month-old girl was referred for evalua- 
tion of recurrent corneal erosion in the left eye. 
Ocular examination disclosed anesthesia of the 
left cornea and conjunctiva. There was no re- 
sponse to pin prick over the dermatomal distri- 
bution of the first division of the trigeminal 
nerve. Additional abnormal physical findings 
included mild microphthalmos, esotropia, fa- 
cial asymmetry, ventriculoseptal defect, and 
horse-shoe kidney. The corneal erosion was 
successfully treated with topical ocular lubri- 
cants and extended-wear soft contact lenses. 
Visual acuity was 20/100 at seven years of age. 

Congenital corneal anesthesia is a potentially 
blinding disorder. It is an important known 





Figure (Hennis and Saunders). A 1-year-old girl 
with neurotrophic keratopathy associated with left 
trigeminal nerve anesthesia. A needle is shown in 
her left brow, which produced no evidence of pain. 
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sequela of a congenital conduction defect of the 
ophthalmic branch of the trigeminal nerve. 
Because corneal hypesthesia and epithelial ero- 
sion also occur in herpes simplex keratitis, 
there is a potential for misdiagnosis. Patient 1 
exhibited anesthesia over the first branch of the 
trigeminal nerve as her only anomaly, whereas 
Patient 2 exhibited additional ocular and sys- 
temic abnormalities. In both patients, the cor- 
rect diagnosis was established by anesthesia to 
pin prick over the dermatomal distribution of 
the trigeminal nerve on each side of the face. 
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Anales syndrome (ductular hypoplasia, 
arteriohepatic dysplasia, and cholestasis with 
peripheral pulmonary stenosis) is an autosomal 
dominant syndrome characterized by neonatal 
jaundice, pulmonic valvular stenosis or periph- 
eral pulmonic arterial stenosis, skeletal abnor- 
malities, a peculiar facies with a broad fore- 
head, prominent mandible and bulbous tip A 
the nose, absent deep tendon reflexes, and, ii 
some cases, poor school performance.'” ce 
biopsy specimens show scarcity or absence of 
the interlobular bile ducts.’ Cholestasis is not 
progressive in most cases although serum liver 
enzyme levels may be chronically high. About 

25% of the individuals with this syndrome die 
before 5 years of age of cardiovascular or hepat- 
ic complications. The most common ocular ab- 
normality in Alagille’s syndrome is mild ante- 
rior segment dysgenesis with prominence and 





Fig. 1 (Traboulsi, Lustbader, and Lemp). Patient at 
20 years of age. Note triangular facies with pointed 
chin and bulbous tip of the nose. 


anterior sal sone of Schwalbe’s line 
(Axenfeld’s anomaly) and corectopia. *® The 
presence of posterior embryotoxon in associa- 
tion with prolonged neonatal jaundice suggests 
the diagnosis of Alagille’s syndrome. Chorio- 
retinal atrophy and retinal pigment clumping 
with mild and nonspecific electroretinographic 
and electro-oculographic changes were present 
in four of the five patients described by Puklin 
and associates.’ Occasional ocular abnormali- 
ties include strabismus, band keratopathy, 
choroidal folds, anomalous optic disks, and 
infantile myopia. One adult had bilateral pos- 
terior subcapsular cataracts.’ 

We examined a 20-year-old woman, who was 
previously described at age 11 years by Berman 
and associates.” She had neonatal jaundice, 
typical facies (Fig. 1), butterfly vertebrae, fore- 
shortened fingers, and peripheral pulmonic 
stenosis. Results of two liver biopsies done in 
infancy had confirmed the clinical diagnosis. 
Keratoconus was diagnosed when the patient 
was 11 years old. She had worn hard contact 
lenses for three years. At age 14 years she had 
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Fig. 2 (Traboulsi, Lustbader, and Lemp). Right eye 
showing keratoconus and opacification of central 
cornea. 


edema and central scarring of the left cornea. 
At that time visual acuity was R.E.: 20/40 and 
L.E.: counting fingers. There was no evidence 
of anterior segment dysgenesis and results of 
the retinal examination were normal. She un- 
derwent a penetrating keratoplasty in the left 
eye. At age 19 years she underwent a penetrat- 
ing keratoplasty of the right eye for progressive 
central corneal scarring (Fig. 2) and episodes of 
corneal hydrops. The graft was rejected and the 
cornea was regrafted five months later, 

Keratoconus has been associated with a large 
number of systemic diseases and syndromes 
with multisystem abnormalities. Many of these 
diseases have abnormal connective tissue de- 
velopment, and the development of keratoco- 
nus in such instances has been attributed to 
abnormal corneal collagen, although the exact 
pathogenesis of keratoconus is unclear. In 
1987, G. Lang, E. Lang, and G. O. Naumann 
described a case of bilateral keratoconus in 
Alagille’s syndrome (unpublished data). The 
pathogenesis of Alagille’s syndrome is un- 
known. The presence of skeletal and cardiac 
valvular abnormalities suggests an abnormality 
of connective tissue development and may ex- 
plain the development of keratoconus in our 
patient and the patient described by Lang, 
Lang, and Naumann. 
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Retinal detachment has been associated with 
the use of miotics since Leber's report following 
the use of eserine in a case of acute glaucoma. ! 
Several authors have followed Leber in report- 
ing rhegmatogenous retinal detachments oc- 
curring shortly after starting pilocarpine or 
other miotic eyedrops; some suggest a cause 
and effect relationship.” In one case in which 
pilocarpine was associated with a retinal tear, 
ultrasound revealed anterior displacement of 
the crystalline lens following pilocarpine ad- 
ministration, suggesting vitreoretinal traction 
as the mechanism for the retinal tear.’ Vitreo- 
retinal traction was invoked as the mechanism 
for formation of a macular hole, which occurred 
after instillation of pilocarpine.* Our patient 
had isolated vitreous hemorrhage associated 
with the initiation of pilocarpine therapy. 

A 70-year-old white man had been treated for 
nine years with pilocarpine 2% four times a day 
in the left eye only for pseudoexfoliation glau- 
coma. On December 23, 1988, he had intraocu- 
lar pressures of 25 mm Hg in the right eye and 
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21 mm Hg in the left eye. He had developed 
optic nerve head changes on the right, which 
when compared to old stereoscopic disk photo- 
graphs, were suggestive of glaucoma. Visual 
acuity was R.E.: 20/40 and L.E.: 20/20. The 
patient had bilateral pseudoexfoliation material 
on the corneal endothelium and anterior cap- 
sule, pupillary border transillumination de- 
fects, mild nuclear sclerosis, and bilateral 
drusen and cobblestone retinal degeneration. 
Visual field examination showed inferior nasal 
-steps bilaterally. 

The diagnosis of bilateral pseudoexfoliation 
glaucoma was made, and pilocarpine 2% four 
times a day therapy was started in both eyes 
because he had been using and tolerating this 
medication in his left eye. 

The patient called on Dec. 27, 1988, com- 
_plaining of cloudy vision in the right eye since 
the day after starting pilocarpine. He was in- 
structed to discontinue pilocarpine in the right 
eye. When seen on Dec. 28, the patient’s visual 
acuity was unchanged, and he had a small 
vitreous hemorrhage, localized to the anterior 
vitreous and in the visual axis. No retinal holes, 
breaks, or tears could be seen by 360-degree 
scleral depression or contact-lens examination. 
A small amount of blood was present at the ora 
serrata inferiorly. A topical beta-blocker was 
started for intraocular pressure control, and 
pilocarpine 2% four times a day was continued 
in the left eye. 

The vitreous hemorrhage resolved within 
one month, and at six months the patient 
continued to do well, with intraocular pres- 
sures of R.E.: 19 mm Hg and L.E.: 15 mm Hg. 
Best-corrected visual acuity was R.E.: 20/25 and 
L.E.: 20/20. No holes, breaks, or tears could be 
seen in either eye. 

We postulate a detachment of the vitreous 
base related to contraction of the ciliary muscle, 
with breakage of a small blood vessel caused by 
vitreoretinal traction, as the likely mechanism 
of vitreous hemorrhage in this patient. It is 
interesting that even 2% pilocarpine should be 
identified with this phenomenon. 
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The anterior chamber tube shunt to an encir- 
cling band procedure has shown promise in the 
treatment of various forms of intractable glau- 
coma. ** Several complications of this procedure 
have been reported, primarily related to hypot- 
ony or unfavorable tube positioning in the 
anterior chamber, with the tube being in con- 
tact with the iris or cornea. The following case 
illustrates another complication from this pro- 
cedure. 

When first examined a 28-year-old man with 


 aphakic open-angle glaucoma in his left eye 


after discission and aspiration of congenital 
cataracts had an intraocular pressure of L.E.: 64 
mm Hg. Medical therapy and repeated cyclo- 
cryotherapies failed to control the pressure. 
Because of marked conjunctival fibrosis, his 
young age, and aphakia, he was considered a 
poor candidate for standard filtration surgery. 
The anterior chamber tube shunt to an encir- 
cling band procedure was performed. For 17 
months intraocular pressure remained between 
16 and 20 mm Hg with timolol 0.5% twice daily. 
He resumed his fulltime occupation as a con- 
struction worker. 

At age 30 years intraocular pressure was L.E.: 
58 mm Hg. The tube implant had migrated 
across the anterior chamber (Figure). He no- 
ticed a change in his eye approximately three 
weeks before examination, after: Hsing a jack- 
hammer. 

A revision of the earlier precede was at- 
tempted, but the Silastic tube could not be 
repositioned and the tube and band were re- 
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Figure (Cantor). Silastic tube in the anterior cham- 
ber. 


moved. A thermal sclerostomy and three addi- 
tional cyclocryotherapies were unsuccessful. 
After a repeated anterior chamber tube shunt to 
ircling band procedure, intraocular pres- 
sure remained 13 mm Hg in the left eye with 
timolol 0.5% twice daily for two years. Visual 
acuity remained L.E.: 20/40. 

This case demonstrates another complication 
of the anterior chamber tube shunt to an encir- 
cling band procedure (as well as the effective- 
ness of this procedure in this patient). In subse- 
quent procedures of this type, I have used a 
10-0 nylon suture through the tube at the supe- 
rior aspect of the scleral flap under which the 
tube is placed and the tube is anchored to the 
sclera to prevent migration. This simple ma- 
neuver has not appeared to affect the function- 
ing of the tube implant, and it prevents tube 
migration either into or out of the anterior 
chamber. I suggest that this precaution be con- 
sidered and that patients who have undergone 
this procedure be warned against excessively 
rough activities. 










References 


k a ree 


1. Schocket, S. S., Lakhanpal, V., and Richards, 
R. D.: Anterior chamber tube shunt to an encircling 
band in the treatment of neovascular glaucoma. 
Ophthalmology 89:1188, 1982. 

2. Schocket, S. S., Nirankari, V. S., Lakhanpal, 
V., Richards, R. D., and Lerner, B. C.: Anterior 
chamber tube shunt to an encircling band in the 
treatment of neovascular glaucoma and other refrac- 
tory glaucomas. A long-term study. Ophthalmology 
92:553, 1985. 3 


sneer nt reaneeereeenneieyraeneeneaaananeeneenanaeeaaaaa aaaea 


Kearns-Sayre Syndrome and 
Primary Open-Angle Glaucoma 


Jeffrey W. Kalenak, M.D., 
and Allan E. Kolker, M.D. 


Department of Ophthalmology, Washington Univer- 
sity School of Medicine. 
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The Kearns-Sayre syndrome (oculocranio- 
somatic neuromuscular disease) is an entity 
characterized by the triad of progressive exter- 
nal ophthalmoplegia, pigmentary degeneration 
of the retina, and cardiac conduction defects.” 
The illness is progressive, and its hallmark is 
the pathologic change in muscle biopsy speci- 
mens known as the “ragged red” fiber, indica- 
tive of a mitochondrial abnormality. We studied 
a case of the Kearns-Sayre syndrome associated 
with primary open-angle glaucoma. 

A 40-year-old white woman demonstrated 
normal early psychomotor development. Her 
father has been treated for open-angle glauco- 
ma. There is no familial neurologic disease. At 
3 years of age, the patient was noted to have 
drooping eyelids bilaterally. At 8 years of age, 
she was found to have weakness in her neck 
and abdominal musculature. She had difficulty 
descending stairs and in doing sit-ups. At 12 
years of age, she underwent bilateral blepha- 
roptosis surgery. Since then her most difficult 
ocular problem has been exposure keratitis. 
She developed bilateral corneal ulcers, which. 
were successfully treated with topical therapy. 

In 1981, ophthalmic examination disclosed 
visual acuity of R.E.: 20/50 and L.E.: 20/70, 





Fig. 1 (Kalenak and Kolker). Bilateral paralytic 
blepharoptosis, primary gaze. 
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Fig. 2 (Kalenak and Kolker). Midperipheral retinal 
pigment clumping in the right eye. 


normal pupils, and a variable deviation of the 
left eye. She had no upgaze in either eye, 
minimal downgaze, and minimal horizontal 
ductions. There was bilateral paralytic blepha- 
roptosis (Fig. 1). Applanation pressures ranged 
between 17 and 22 mm Hg in each eye. The 
angles were wide open. Goldmann visual fields 
showed a right blind spot enlargement and a 
left superior arcuate scotoma. Both disks dem- 
onstrated marked contour cupping, broader 
and deeper on the left. Both maculas and mid- 
peripheral retinas showed moderate pigment 
clumping (Fig. 2). A regimen of dipivefrin in 
both eyes was begun. 

A general medical examination disclosed 
short stature, amenorrhea, and symmetric 
proximal muscle weakness. The electrocardio- 
gram, repeated on several occasions, has been 
normal. A biceps muscle biopsy specimen con- 
firmed ragged red fiber disease., 

Since 1981, applanation pressures have 
ranged between 14 and 25 mm Hg in each eye 
with dipivefrin, pilocarpine, echothiophate io- 
dide, or betaxolol therapy. Only after miotics 
and dipivefrin failed to control pressure was 
betaxolol cautiously started, after consultation 
with the patient's internist. Goldmann visual 
fields have remained stable in both eyes; both 
cups demonstrate slight enlargement after 
eight years. 
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Bastiaensen and associates? described glau- 
coma simplex in a 26-year-old man with Kearns 
syndrome. We have no reason to believe that 
the simultaneity of the two diseases is anything 
but incidental. Optic atrophy with Kearns- 
Sayre syndrome has also been reported,* as has 
recurrent optic neuritis consistent with a sys- 
temic demyelinating disorder.’ 

Because of the usual eventual occurrence of 
cardiac conduction defects in Kearns-Sayre 
syndrome we have been cautious about using a 
beta-adrenergic blocker in our patient, even 
though she continues to have a normal electro- 
cardiogram. Thus far, she has tolerated several 
months of betaxolol therapy without adverse ef- 
fects,and withimprovedcontrolofherglaucoma. 
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Fig. 1 (Noble, Tripathi, and Levine). Left, The patient with recurrent left idiopathic myositic orbital syndrome. 
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Right, The same patient two months after treatment with systemic sustained release indomethacin and topical 


prednisone. 


Idiopathic orbital myositis commonly mani- 
fests as a pseudotumor. It is characterized by 
rapid onset, blepharoptosis, diplopia, localized 
conjunctival chemosis, and restricted, painful 
ocular movements. Orbital imaging shows the 
involved muscle with irregular borders that 
extend into the orbital fat. Involvement is gen- 
erally unilateral, does not cause visual impair- 
ment, and the response to systemic corticoste- 
roids is rapid. However, unresolved or chronic 
myositis may lead to permanent orbital fibrosis. 
Differential diagnoses include Graves’ disease, 
vasculitis, collagen vascular diseases, and lym- 
phoproliferative disorders.'* We examined a 
patient who had an idiopathic myositic orbital 
pseudotumor with unusual features of iritis, 
lacrimal-gland swelling, visual impairment, 
and sinusitis. The patient had a dramatic re- 
sponse to indomethacin. 

In December 1984, a 32-year-old black woman 
had eyelid swelling of the left eye, 5.5-mm 
proptosis, diplopia, and restricted, painful oc- 
ular movements. Her right eye was normal, 
and best-corrected visual acuity was 20/20 in 





Fig. 2 (Noble, Tripathi, and Levine). Left, Computed axial tomograph showing a thickened lateral rectus 


each eye. Computed axial tomography showed 
proptosis of the left globe and a thickened 
lateral rectus muscle with increased density of 
surrounding fat. Results of a systemic investi- 
gation were noncontributory. The condition 
resolved with a regimen of 60 mg of oral pred- 
nisone daily for two months. In the next two 
years, the patient had four recurrences and 
responded to oral prednisone. However, she 
gained 36 pounds and sustained spontaneous 
fractures of the tibia, fibula, wrist, and pelvic 
bones. 

In November 1988, the patient had the same 
ocular findings as well as tearing, photophobia, 
malaise, and low-grade fever. She had 5 mm of 
proptosis and blepharoptosis, pigmentation of 
the eyelids, and periorbital edema; the globe 
was displaced downward (Fig. 1, left). Visual 
acuity in the left eye was reduced to 20/30, with 
a central scotoma. The lacrimal gland was en- 
larged and engorged, with conjunctival hyper- 
emia superotemporally. The anterior chamber 
had moderate cells and flare. Computed axial 
tomography showed a soft tissue mass in the 





muscle, lacrimal gland, and sclera, soft-tissue mass in orbital apex, increased density in retro-orbital fat, and 
diffuse thickening of optic nerve and mucosal lining of the periorbital sinuses. Right, Computed axial 
tomograph of the same patient three months after treatment with sustained release indomethacin, showing 


marked improvement. 
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left orbital apex, with thickening of the lateral 
rectus muscle, lacrimal gland, sclera, and optic 
nerve, and increased density of the retro- 
orbital fat and thickened mucosal walls of the 
maxillary, ethmoid, and sphenoid sinuses (Fig. 
2, left). Ultrasonography showed enlargement 
of the superior rectus/levator muscle complex 
and lateral rectus muscle, low reflectivity in the 
lacrimal gland, and a compressed optic nerve. 
A systemic examination did not disclose the 
cause of the ocular findings. Recurrent idio- 
pathic orbital myositis was diagnosed. 

With topical 1% prednisone and cycloplegic 
drops, the inflammatory reaction in the lacri- 
mal gland, conjunctiva, and iris subsided. Oral 
prednisone therapy was advised, but the pa- 
tient refused because of the previous complica- 
tions. We treated her with sustained release 
indomethacin, 75 mg twice daily, for six weeks. 
By the third week of therapy, visual acuity in 
the left eye improved to 20/20, and the propto- 
sis, restriction of ocular movement, downward 
displacement of the globe, and eyelid pigmen- 
tation resolved (Fig. 1, right). However, mini- 
mal soft tissue scarring has remained (Fig. 2, 
right). 

The treatment protocol for orbital inflamma- 
tory diseases emphasizes systemic prednisone, 
60 to 80 mg daily.* Our case illustrates the 
successful use of indomethacin for treatment of 
idiopathic orbital myositis. Compared with cor- 
ticosteroids, this medication has minimal side 
effects.* We advocate using noncorticosteroidal 
anti-inflammatory agents before resorting to 
systemic corticosteroid therapy. 
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Endogenous Mycobacterium 
chelonae Endophthalmitis 
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David M. Meisler, M.D., 

Z. Nicholas Zakov, M.D., 
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and Thomas J. Spech, M.D. 
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Inquiries to John S. Ambler, F.R.A.C.O., Department of 
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clid Ave., Cleveland, OH 44195-5024. 

Mycobacterium chelonae, a rapidly growing 
mycobacterium, has been associated with kera- 
titis, orbital granuloma, and lacrimal drainage 
system infection.’ Two cases of exogenous en- 
dophthalmitis caused by M. chelonae were re- 
cently reported; both occurred after anterior 
segment surgery.’ Our patient had endogenous 
endophthalmitis caused by this organism. 

This 67-year-old diabetic man had had a renal 
allograft. He was taking prednisone and aza- 
thioprine. At admission, the patient had a two- 
week history of intermittent fever, and swelling 
and severe pain in the right lower leg and foot. 
His right heel and great toe were erythematous 
and tender. His temperature was 38 C. Results 
of bone scan, x-rays, and magnetic resonance 
imaging of his lower extremities were consis- 
tent with osteomyelitis of both calcanei. 

Blood cultures and cultures of the draining 
lesion of his right heel, taken at admission, 
yielded a rapidly growing acid-fast bacillus. 
Fourteen days after admission the patient com- 
plained of ocular discomfort and decreased 
vision in the left eye. The visual acuity in the 
left eye was counting fingers at 6 feet. He hada 
marked anterior chamber cellular reaction, a 
small hypopyon, and a moderate amount of 
vitreous cells. The right eye was unaffected. 

The next day, he underwent an anterior 
chamber tap and pars plana vitrectomy. After 
intraocular specimens were obtained for mi- 
croscopy and culture, vitrectomy was contin- 
ued with an infusion of amikacin, 10 ug/ml. A 
l-mg intravitreal injection of vancomycin was 
given through the pars plana at the completion 
of the vitrectomy. Vancomycin, 25 mg, and 
gentamicin, 20 mg, were injected subconjuncti- 
vally. Immediately postoperatively, vancomy- 
cin and amikacin drops were given hourly. 

Acid-fast bacilli were observed microscopi- 
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cally in the vitreous specimen. Four days after 
surgery, acid-fast bacilli were isolated from the 
cultures of both the aqueous and vitreous spec- 
imens. The M. chelonae isolated from the blood 
was found to be sensitive to erythromycin, 
tobramycin, amikacin, and imipenem. Intrave- 
nous amikacin, erythromycin, and imipenem 
were initiated. Erythromycin ointment was also 
applied to the left eye four times a day. The 
acid-fast bacilli cultured from all sites were 
confirmed to be M. chelonae. 

Despite continuing intensive topical and sys- 
temic antibiotics, a mild anterior uveitis per- 
sisted five months after surgery. 

Roussel and associates’ described endoph- 
thalmitis attributed to M. chelonae in two pa- 
tients. In both, the infection was acquired ex- 
ogenously and occurred after anterior segment 
surgery. Our patient had no history of surgical 
or other ocular trauma and appears to have 
acquired endophthalmitis endogenously. 

This organism has a predilection for immu- 
nocompromised patients and usually involves 
the skin and subcutaneous tissues, often those 
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of the extremities.” Mycobacteremia associated 
with this organism has been demonstrated,’ 
although disseminated infection, as occurred in 
our patient, is rare.”* Despite vitrectomy and 
intensive antibiotic therapy, including intraoc- 
ular antibiotics, the infection has been difficult 
to eradicate, as commonly occurs with infec- 
tions by this organism at other sites.” 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Human Brain Electrophysiology. By David 
Regan. New York, Elsevier Science Publishing, 
1989. 672 pages, index, illustrated. $140 


Reviewed by Mark J. KUPERSMITH 
New York, New York 


This text is an attempt to link human electro- 
physiologic studies with cognitive and sensory 
perceptual investigations, which are based on 
experimental functional neuroanatomic and 
basic physiologic mechanisms. These processes 
can be related to the normal human sensory 
systems as well as to those affected by disease. 
This is more than another book on how to test 
evoked potential. The methodology section is 
extremely detailed and introduces such sub- 
jects as signal analysis and application of math- 
ematic and statistical analysis, for the evalua- 
tion of electrical potentials that can be 
measured from the eye and from the scalp. The 
current limitations and pitfalls of evoked po- 
tential testing are clearly detailed with the 
theoretic reasons for these problems. Special 
attention is given to understanding basic ani- 
mal visual sensory physiology and human psy- 
chophysics and how this knowledge influences 
the design of the appropriate visual stimuli to 
elicit specific evoked potentials. The chapters 
on technical and methodologic application con- 
tain many practical considerations, including 
how to interpret these electrical signals. The 
authors has detailed the mathematical and en- 
gineering principles that underlie our under- 
standing of mass evoked potentials, which re- 
flect biologic activity. The visual, auditory, and 
somatosensory pathways and stimulation and 
retrieval techniques are meticulously de- 
scribed. The emphasis of the book is on the 
visual system. The sections on clinical applica- 
tion emphasize the conservative approach to 
interpretation of results because of a lack of 
specificity. There are many practical points that 
relate back to previous theoretical sections. 
There are extensive references. Anyone who is 
interested in understanding the biologic basis 
for interpretation of mass-generated, stimulus- 
elicited, electrical potentials either for research 
or clinical ophthalmologic, neurologic, and 
psychiatric disorders in the clinic should have 
this book at hand. Any laboratory that has 
invested thousands of dollars in equipment 
must have this reference work. Nothing else 
available is as thorough. 
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When Doctors Get Sick. Edited by Harvey Man- 
dell and Howard Spiro. New York, Plenum Medi- 
cal, 1988. 464 pages. $25 


Reviewed by Mark J. MANNIS 
Sacramento, California 


Shortly before his untimely death from amyo- 
trophic lateral sclerosis, our colleague, David 
Worthen, published an editorial in which he 
described the experience of passing through to 
the other side of the invisible veil that separates 
patient from physician. Any ophthalmologist 
who read that poignant and unsettling essay 
could not come away without an uncomfortable 
sense of how fragile and tenuous our assump- 
tion of good health is and how important it is to 
develop our powers of empathy with our pa- 
tients. This is, no doubt, what David Worthen 
intended. 

A similar effect is achieved by this text. The 
editors have brought together a remarkable 
collection of 50 accounts by physicians writing 
from the viewpoint of the patient. In each 
essay, the physician describes the context in 
which disease appeared, the response to loss of 
good health and to its management, and the 
personal and professional ramifications of be- 
ing the patient rather than the physician. The 
book is divided into eight parts; cardiovascular 
diseases, orthopedic-neuromuscular disorders, 
neuropsychiatric disorders, gastrointestinal 
diseases, cancer, chronic diseases, acute/self- 
limited diseases, and AIDS. We read of our 
colleagues’ struggles with coronary artery dis- 
ease, Guillain-Barré syndrome, depression, al- 
coholism, Parkinson’s disease, peptic ulcers, 
malignant melanoma, leukemia, renal failure, 
trauma, hepatitis, and many others. 

The essays are not intended as erudite clini- 
cal descriptions of symptoms experienced by 
knowledgeable physician/patients. Rather, 
they are candid, personal accounts of the an- 
guish, fear, and loss of control that accompany 
serious illness in the physician, who is accus- 
tomed to being the energetic achiever upon 
whom the sick rely. The reader cannot help but 
share in the creeping discomfort that gnaws at 
the physician who first recognizes a symptom 
or sign of serious disease. We join in denial at 
the impossibility of such a development, and 
suffer with the physician as the disease wreaks 
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havoc on both personal and professional life. 
This serious book is, however, not without 
moments of humor as we see the health care 
delivery system through the eyes of the 
provider-turned-patient. We are given numer- 
ous insights, both amusing and disturbing, 
into the folly of how we provide care perceived 
only when we are at the receiving end. The 
editors point out that since every physician 
cannot have every disease, we might benefit 
from the illnesses of colleagues as related by 
those colleagues. They are most assuredly cor- 
rect, and the reader will, as did this reviewer, 
come away from the book with a greater rever- 
ence for the patient and for the value of good 
health which we so commonly take for granted. 

If this volume has one flaw from the ophthal- 
mologist’s point of view, it is that there is not a 
single essay by a physician who has lost vision 
or has had serious eye disease. This is remark- 
able and most distressing, since several elo- 
quent personal accounts of vision loss in physi- 
cians are available. This omission is 
compounded by there being four essays on 
ulcerative colitis in the book and two on 
Crohn's disease. This imbalance notwithstand- 
ing, “When Doctors Get Sick” is well worth 
reading. It should certainly be read by every 
medical student and postgraduate physician. 
Its effect is sobering, but it will help us to 
reorder our priorities. 


Magrane’s Canine Ophthalmology, ed. 4. By 
Lloyd C. Helper. Philadelphia, Lea & Febiger, 
1989. 297 pages, index, illustrated. $48.50 


Reviewed by KATRIN S. R. KOLDER 
West Branch, Iowa 


The tremendous advances made in veteri- 
nary ophthalmology have been incorporated 
into this edition. It eliminates antiquated thera- 
pies and provides current information about 
canine ophthalmology. 

The chapter structure allows for ease of refer- 
ence. Clear paragraph labeling facilitates rapid 
retrieval of pertinent information. Excellent 
color plates referred to in the text give the 
practitioner vivid examples of normal and ab- 
normal conditions. Extensive surgical detail, 
together with clear, helpful diagrams will assist 
in procedures performed by medical and veter- 
inary personnel alike. For example, Blogg’s 
technique for a third eyelid flap is simple and 
effective. 


Although the author gives his personal pref- 
erences, numerous quotations provided from 
fellow ophthalmologists give the reader a basis 
for decisions. Comparisons of expected human 
pathologic changes such as diabetic retinopa- 
thy and age-related maculopathy are made and 
explanations for their lack of prevalence are 
given. 

A chapter on glaucoma provides good surgi- 
cal and prognostic options, which encourages 
the practitioner to identify this disease and 
treat it aggressively. 

Advances in the treatment of keratoconjunc- 
tivitis sicca are missing from this edition: cyclo- 
sporine and indications for use of newly avail- 
able surgical adhesives in the treatment of eye 
injuries and surgery. 

Inclusion of Slatter’s classification of primary 
retinal degenerations and an enlarged appen- 
dix to the breed predisposition to conditions of 
the eye enrich the book considerably. 

This text is a concise, thorough, and accessi- 
ble source of information for the practitioner or 
student. 
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Cataract and Refractive Microsurgery. By A. E. 
Maumenee, W. J. Stark, and |. Esente. Milano, 
Italy, Fogliazza Editore, 1989. 353 pages, illus- 
trated. $200 


This volume contains the proceedings of the 
Fourth International Congress on Cataract and 
Refractive Surgery held in Florence, Italy, in 
December 1987. It includes 22 papers on refrac- 
tive surgery and 53 papers on cataract surgery. 





Dopaminergic Mechanisms in Vision. Edited by 
lvan Bodis-Wollner and Marco Piccolino. New 
York, Alan R. Liss, Inc., 1988. 253 pages, index, 
illustrated. $55 


Since dopamine plays such an important role 
in retinal neurochemistry, it has been suggest- 
ed that patients with impaired dopamine me- 
tabolism (patients with Parkinson’s disease for 
example) may have clinically detectable visual 
troubles attributable to alterations in retinal 
dopamine metabolism. This idea is explored in 
this book by basic scientists and by clinicians. 
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Extracellular and Intracellular Messengers in 
the Vertebrate Retina. Neurology and Neuro- 
biology, vol. 49. Edited by Dianna A. Redburn 
and Herminia Pasantes-Morales. New York, Alan 
R. Liss, Inc., 1989. 310 pages, index, illustrated. 
$56 


This book describes the recent research relat- 
ed to the neurochemical mechanisms underly- 
ing the activity of retinal neurons. Chapters are 
devoted to both external (neurotransmitter) 
and internal (second messenger) signals that 
influence retinal cell behavior. 





Current Therapy in Ophthalmic Surgery. By 
George L. Spaeth, L. Jay Katz, and Kenneth W. 
Parker. Ontario, B. C. Decker, Inc., 1989. 355 
pages, index, illustrated. $79.50 


The pages of this book are packed with 92 
short papers, all firsthand descriptions of the 
way 116 surgeons like to make decisions and 
get things done. 





Contact Lenses in Ophthalmology. By Michael 
S. Wilson and Elisabeth A. W. Millis. Stoneham, 
Butterworths, 1988. 152 pages, index, illustrat- 
ed. $49.95 


A practical textbook, written by physicians, 
and addressed to the ophthalmologist interest- 
ed in fitting contact lenses. 


The Book List 


Clinical Ocular Pharmacology, ed. 2. By Jimmy 
D. Bartlett and Siret D. Jaanus. Stoneham, 
Butterworths, 1989. 929 pages, index, illustrat- 
ed. $85 


Facets of Vision. Edited by D. G. Stavenga and R. 
D. Hardie. New York, Springer-Verlag, 1989. 454 
pages, index, illustrated. $160 


Glaucoma. A Colour Manual of Diagnosis and 
Treatment. By Jack J. Kanski and James A. 
McAllister. Stoneham, Butterworths, 1989. 152 
pages, index, illustrated. $75 


Inherited Retinal Diseases. A Diagnostic Guide. 
By Juan M. Jimenez-Sierra, Thomas E. Ogden, 
and Gretchen B. Van Boemel. St. Louis, C. V. 
Mosby, 1989. 289 pages, index, illustrated. $85 


Intraocular Lenses. Evolution, Designs, Com- 
plications, and Pathology. By David J. Apple, 
Nick Mamalis, Randall J. Olson, and Marilyn C. 
Kincaid. Baltimore, Williams & Wilkins, 1989. 533 
pages, index, illustrated. $199.95 


Scientific Foundations and Surgical Treatment 
of Craniosynostosis. Edited by John A. Per- 
sing, Milton T. Edgerton, and John A. Jane. York, 
Pa., Williams & Wilkins, 1989. 286 pages, index, 
illustrated. $158.95 


Stallard’s Eye Surgery, 7th ed. By M. J. Roper- 
Hall. Stoneham, Butterworths, 1989. 457 pages, 
index, illustrated. $150 


ABSTRACT DEPARTMENT 


Edited by David Shoch, M.D. 


Annals of Neurology 


Gaze distractibility in Wilson’s disease. Lennox, 
G., and Jones, R. (Dept. Neurol., Queen's Med. 
Ctr., Nottingham NG7 2UH, U.K.). Ann. Neurol. 
25:415, 1989. 


A 29-year-old woman had the classic findings 
of Wilson’s disease: bilateral Kayser-Fleischer 
rings, undetectable serum ceruloplasmin, re- 
duced serum copper, and high hepatic copper 
levels. Under ordinary conditions she was un- 
able to fix her eyes on a stationary or moving 
target for more than two seconds. There were 
continuous spontaneous rapid saccadic ocular 
movements. These movements disappeared 
when her eyelids were closed or when she was 
in a dark room. A review of Wilson’s descrip- 
tion disclosed that he indicated three patients 
had disorders of gaze fixation. Magnetic reso- 
nance imaging studies of the patient here de- 
scribed showed not only the expected lesions in 
the basal ganglia but also in the frontal lobes, 
which probably explained the abnormalities of 
gaze. (1 figure, 8 references)—David Shoch 


British Journal of Ophthalmology 


Non-contact tonometry in the postoperative 
eye. Vernon, S. A. (Academic Unit of Ophthal- 
mol., Univ. Hosp., Nottingham NG7 2UH, En- 
gland). Br. J. Ophthalmol. 73:247, 1989. 


Applanation tonometry shortly after laser 
iridotomy or trabeculoplasty is mandatory and 
almost all surgeons check intraocular pressures 
within 24 hours of intraocular surgery. This 
requires instillation of a local anesthetic and 
fluorescein and some mechanism of steriliza- 
tion of the tonometer. To avoid these 
procedures the authors evaluated a commer- 
cially available noncontact tonometer and com- 
pared their results with Goldmann applanation 
tonometry in a series of 48 eyes after surgery. 
They found a high level of correlation between 
the two instruments, 0.92 (P < .001). The non- 
contact tonometer had a tendency to give high- 
er readings than the Goldmann tonometer. 
However, noncontact tonometry identified the 
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cases of postoperative ocular hypertension 
with a high degree of sensitivity and specificity 
and good patient acceptance. Obviously the 
absence of contact with the cornea reduces the 
risk of infection. (2 figures, 10 references)— 
David Shoch 


Acanthamoeba keratitis associated with con- 
tact lenses: six consecutive cases of suc- 
cessful management. Moore, M. B., and Mc- 
Cully, J. P. (UT Southwestern Ophthalmol., 5323 
Harry Hines Blvd., Dallas, TX 75235-9057). Br. J. 
Ophthalmol. 73:271, 1989. 


Although acanthamoeba keratitis was origi- 
nally reported as occurring in soft contact-lens 
wearers, particularly those patients who wore 
them for extended periods, it has now become 
apparent that wearers of hard contact lenses 
and gas permeable lenses are also susceptible 
to acanthamoeba infection. The authors treated 
six patients with acanthamoeba keratitis. In 
some of the patients the initial therapy consist- 
ing of a commercial preparation of neomycin- 
polymyxin B-gramicidin and propamidine 
isethionate was begun every 15 minutes and 
reduced after 24 hours to hourly instillation. 
This regimen was gradually reduced. With this 
therapy the infiltrates cleared; however, two of 
the patients required penetrating keratoplasty 
about two years after the onset of symptoms. 
Both these patients have maintained clear 
grafts with no evidence of recurrence. All six 
patients now have visual acuity of 20/20. The 
authors advise early aggressive treatment and 
an awareness of the increased incidence of 
acanthamoeba in patients who have used 
homemade solutions for contact lens cleansing. 
(1 table, 12 references)—David Shoch 


Ptosis following cataract and trabeculectomy 
surgery. Deady, J. P., Price, N. J., and Sutton, 
G. A. (Birmingham and Midland Eye Hosp., 
Church St., Birmingham, B3 2NS England). Br. J. 
Ophthalmol. 73:283, 1989. 


One hundred forty patients had undergone 
either cataract surgery or trabeculectomy. A 
total of 146 operations were performed in this 
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group. Of the patients, 102 (70%) showed no 
postoperative blepharoptosis. Forty-four pa- 
tients (30%) developed less than 2 mm of 
blepharoptosis. A postoperative blepharopto- 
sis of 2mm or more occurred in nine (6%) of the 
patients. Patients who developed more than 2 
mm of blepharoptosis postoperatively had sig- 
nificantly more blepharoptosis on the unope- 
rated on side than did the patients who did not 
develop blepharoptosis (P < .001). Five pa- 
tients had a superior rectus muscle hematoma 
during placement of the bridle suture but none 
developed blepharoptosis. In no patient was 
there an altered elevator function. The authors 
recommend repositioning the disinserted leva- 
tor muscle aponeurosis as the preferred meth- 
od of surgical correction. (2 figures, 16 
references)—David Shoch 


Journal of the American Medical 
Association 


Infectious corneal ulcer with overextended 
wearing of disposable contact lenses. 
Kershner, R. M. (Northwest Eye Specialists, 
Center for Eye Surgery, Tucson, AZ). JAMA 
261:3549, 1989. 


The association of corneal ulcers and long- 
term wear of soft contact lenses has been thor- 
oughly documented. However, a new type of 
an extended-wear lens is being marketed that is 
disposed of at the end of one week. However, 
some patients extend this wearing time to save 
money. One such patient developed a pseudo- 
monal corneal ulcer after wearing a disposable 
contact lens for 21⁄2 weeks rather than the one 
week recommended by the manufacturer. For- 
tunately the lesion responded to topical amino- 
glycosides but a small central scar resulted. 
Disposable lenses are thus a potential source of 
infections in the cornea particularly if they are 
worn longer than the recommended time.— 
David Shoch 


Nature 


Parental origin of mutations of the retinoblasto- 
ma gene. Dryja, T. P., Mukai, S., Petersen, R., 
Rapaport, J. M., Walton, D., and Yandell, D. W. 
(Dept. Ophthalmol., Harvard Med. School, Mas- 
sachusetts Eye & Ear Infirm., 243 Charles St., 
Boston, MA 02114). Nature 339:556, 1989. 


The genetic make-up of 15 patients with reti- 
noblastoma was analyzed. Seven of the pa- 
tients had a single lesion each in one eye. The 
tumors were assumed to be of somatic origin 
and not hereditary. Eight patients had bilateral 
lesions that were assumed to be germinal initi- 
ated tumors. In the nonhereditary retino- 
blastomas the initial mutation occurred equally 
between the mothers and fathers. Among he- 
reditary tumors the initial mutation involved 
the paternal gene, which indicates that the 
initial defect to be in the sperm. One explana- 
tion for this difference is that there are many 
more cell divisions for sperm than for ova. 
Apparently future investigations of the high 
mutation rate of the retinoblastoma gene 
should focus on the male line. (1 figure, 1 table, 
22 references)—David Shoch 


New England Journal of Medicine 


Mitochondrial DNA deletions in progressive ex- 
ternal ophthalmoplegia and Kearns-Sayre 
syndrome. Moraes, C. T., DiMauro, S., Zeviani, 
M., Lombes, A., Shanske, S., Miranda, A. F., 
Nakase, H., Bonilla, E., Werneck, L. C., Servidei, 
S., Nonaka, l., Koga, Y., Spiro, A. J., Brownell, 
A. K., Schmidt, B., Schotland, D. L., Zupanc, M., 
DeVivo, D. C., Schon, E. A., and Rowland, L. P. 
(4-420 College of Physicians and Surgeons, 
Columbia-Presbyterian Med. Ctr., 630 W. 168th 
St., New York, NY 10032). N. Engl. J. Med. 
320:1293, 1989. 


The Kearns-Sayre syndrome as originally de- 
scribed consists of the triad of external ophthal- 
moplegia, pigmentary retinopathy, and heart 
block. Other abnormalities have been added 
since the original description, including mental 
retardation, hearing loss, and endocrinopathy. 
A further characteristic of the disease is the 
occurrence of ragged red fibers in muscle biop- 
sy specimens stained with Gomori trichrome 
stain. 

A number of myopathies and systemic disor- 
ders have been designated as mitochondrial 
diseases and the abnormal appearance of the 
muscle tissue indicates an excessive accumula- 
tion of mitochondria. Since mitochondria have 
specific DNA the authors believed much could 
be learned by examining mitochondrial DNA in 
a series of patients with mitochondrial disease. 
DNA deletions were found in the mitochondial 
DNA of 32 patients, all of whom had external 
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ophthalmoplegia. The deletions occurred in 
different sites in the DNA but an identical 
4.9-kilobase deletion was found in the same 
location in 11 patients. Thus a genetic base has 
now been found for a syndrome that has puz- 
zled clinicians for 30 years. (4 figures, 3 tables, 
21 references)—David Shoch 


A mitochondrial DNA mutation as a cause of 
Leber’s hereditary optic neuropathy. Singh, 
G., Lott, M. T., and Wallace, D. C. (Dept. Bio- 
chem., Emory Univ. School of Med., 109 Wood- 
ruff Mem. Bldg., Atlanta, GA 30322). N. Engl. J. 
Med. 320:1300, 1989. 


Leber’s optic neuropathy is manifest by a 
rapid loss of vision beginning in adolescence. It 
is transmitted entirely through the maternal 
line; no instance of paternal transmission has 
ever been documented. Since mitochondrial 
DNA is also transmitted only through the ma- 
ternal line attention was directed to the struc- 
ture of mitochondrial DNA. The mitochondrial 
DNA in three families with Leber’s optic neu- 
ropathy showed a mutation at nucleotide 
11778. Why this mutation produces a specific 
optic nerve disease is not known. (3 figures, 2 
tables, 34 references)—David Shoch 


A defect in mitochondrial electron-transport 
activity (NADH-coenzyme Q oxidoreductase) 
in Leber’s hereditary optic neuropathy. Par- 
ker, W. D., Oley, C. A., and Parks, J. K. (Sec. 
Pediatr. Neurol., Box C-233, Univ. Colorado 
Health Sci. Ctr., Denver, CO 80262). N. Engl. J. 
Med. 320:1331, 1989. 


A large group of myopathies has now been 
collected and termed the mitochondrial myopa- 
thies because they result from inborn metabolic 
errors that affect the energy pathways of mito- 
chondria. The most common cause of mito- 
chondrial myopathy is a defect in the respira- 
tory chain. This respiratory chain and the 
pathway for oxidative phosphorylation com- 
prise five enzyme protein complexes located on 
the inner mitochondrial membrane. Four pa- 
tients with Leber’s hereditary optic neuropathy 
had reductions in total reduced nicotinamide 
adenine dinucleotide coenzyme Q reductase 
(Complex 1). The activities of other complexes 
in the electron-transport chain were normal, 
suggesting that the observed abnormalities 
were not simply caused by generalized injury 
to the mitochondria. This finding is compatible 


with the previous theory that Leber’s disease 
was caused by a cyanide exposure from smok- 
ing. Cyanide is a known inhibitor of complex 1 
activity and it may be that patients who already 
have a complex 1 deficiency are further affected 
by cyanide intake. It is now clear, however, 
that the fundamental defect is genetic and not 
toxic. (1 figure, 1 table, 17 references)—David 
Shoch 


DNA of human papillomavirus type 16 in dys- 
plastic and malignant lesions of the conjunc- 
tiva and cornea. McDonell, J. M., Mayr, A. J., 
and Martin, W. J. (Doheny Eye Inst., 1355 San 
Pablo St., Los Angeles, CA 90033). N. Engl. J. 
Med. 320:1442, 1989. 


The human papillomavirus has been associ- 
ated with proliferative squamous lesions in the 
cervix, vulva, larynx, and tongue. The immu- 
noperoxidase techniques detect the papillo- 
mavirus antigens in about 8% of conjunctival 
dysplasias or squamous carcinoma. A new 
technique, the polymerase chain reaction, am- 
plifies target DNA sequences to levels that 
enhance their detection. DNA sequences relat- 
ed to human papillomavirus type 16 was dem- 
onstrated in five conjunctival dysplastic le- 
sions, one invasive carcinoma, and in one case 
of unilateral corneal dysplasia. These DNA 
sequences were not detected in six control 
specimens from patients with conjunctival mel- 
anoma, papilloma, nevus, or pterygium. Thus, 
the conjunctiva is similar to other tissues in the 
body and may develop dysplasia and possibly 
carcinomas as a result of invasion by a papillo- 
ma virus. (6 figures, 30 references)—David 
Shoch 


GM-CSF with ganciclovir for the treatment of 
CMV retinitis in AIDS. Grossberg, H.S., 
Bonnem, E. M., and Buhles, W. C. (Schering 
Corp., Kenilworth, NJ 07033). N. Engl. J. Med. 
320:1560, 1989. 


One of the most depressing complications 
of the acquired immunodeficiency syndrome 
is blindness caused by invasion of the retina 
by the cytomegalic. A synthetic nucleoside 
analogue, ganciclovir, is active against the 
cytomegalic virus. This drug, however, causes 
neutropenia in many patients. The granulo- 
cyte-macrophage colony-stimulating factor 
(GM-CSF) regulates the proliferation and dif- 
ferentiation of hematopoietic stem cells. The 
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combination of GM-CSF and ganciclovir was 
used in 16 patients who had progressive cyto- 
megalovirus retinitis and previous leukopenia 
with ganciclovir. All of the patients tolerated 
the ganciclovir, and the drug appeared to pre- 
vent progression of the retinal disease in al- 
most all of them. (4 references)—David Shoch 


Ophthalmic use of cocaine and the urine test for 
benzoylecgonine. Bralliar, B. B., Skarf, B., and 
Owens, J. B. (Henry Ford Hosp., Detroit, MI 
48202-2689). N. Engl. J. Med. 320:1757, 1989. 


Benzoylecgonine is a metabolite of cocaine 
that appears in the urine. The presence of this 
metabolite in the urine suggests cocaine abuse. 
Two drops of a 10% solution of cocaine were 
instilled in the cul-de-sac of each eye of 19 
volunteers. None of these volunteers had test- 
ed positive for cocaine before the test. Four 
hours after the instillation of cocaine all 19 
tested positive. The urine of all 19 volunteers 
was positive 24 hours after the cocaine had 
been instilled. Cocaine is occasionally used in 
ophthalmology and otolaryngology and the pa- 
tient must be forewarned that a urine test may 
be positive for a metabolite of cocaine for some 
hours after use.—David Shoch 


Stroke 


Bilateral loss of vision in bright light. Wiebers, 
D. O., Swanson, J. W., Cascino, T. L., and 
Whisnant, J. P. (Mayo Clin., 200 First St. S.W., 
Rochester, MN 55905). Stroke 20:554, 1989. 


Unilateral loss of vision in bright light has 
been described as being associated with carotid 
artery insufficiency. In this study, four patients 
had bilateral visual impairment related exclu- 
sively to light exposure. Contrast angiography 
showed that all patients had bilateral severe 
stenosis or occlusion of the internal carotid 
arteries. The authors postulate that the phe- 
nomenon is related to bilateral simultaneous 
retinal ischemia from reduced choroidal blood 
flow, which in turn delays regeneration of visu- 
al pigments. These episodes are similar to am- 
aurosis fugax except they are bilateral and seem 
to be related exclusively to exposure to bright 
light. The loss of vision seems to last for about 
an hour, which is longer than that reported for 
amaurosis fugax. In contrast to loss of vision 
related to the posterior circulation there was no 
evidence of quadratic or hemianopic visual 
loss. (2 figures, 6 references)—David Shoch 








NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 11-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


International Society for Ophthalmic 
Ultrasound: [3th Biennial Congress 


The International Society for Ophthalmic Ul- 
trasound: 13th Biennial Congress will be held 
July 1-5, 1990, in Vienna, Austria. For further 
information, write MONDIAL CONGRESS, 
1040 Vienna, Faulmanngasse 4, Austria. 


Pan Arab Council of Ophthalmology: 
Combined Meeting of the Egyptian Society 
of Ophthalmology and Saudi 
Ophthalmological Society 


The Pan Arab Council of Ophthalmology: 
Combined Meeting of the Egyptian Society of 
Ophthalmology and Saudi Ophthalmological 
Society will be held Feb. 14-18, 1990, in Cairo, 
Egypt. For further information, write Professor 
M. H. Ibrahim, 10 Suiz Cana! St., Al Mohand- 
iseen, P. O. Box 300, Imbaba-Guiza, Egypt. 


Pan American Association of 
Ophthalmology: Third North American 
Course 


The Pan American Association of Ophthal- 
mology: Third North American Course will be 
held May 24-27, 1990, in Orlando, Florida. For 
further information, write Bascom Palmer Eye 
Institute, P.O. Box 015869, Miami, FL 33101; 
telephone (305) 326-6099. 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery: 20th Annual 
Meeting 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery: 20th Annual 
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Meeting is scheduled for Oct. 28, 1989, at the 
Mariott Hotel, New Orleans. For further infor- — 
mation, write Ralph E. Wesley, M.D., 250 25th 
Avenue, North, Suite 216, The Atrium, Nash- ~ 
ville, TN 37203; telephone (615) 329-3624. 


Common Ground: An Interspecialty 
Approach to the Glaucoma Patient 


The CME-accredited videoconference, Come 
mon Ground: An Interspecialty Approach to. 
the Glaucoma Patient, will be aired Sept. 28, 
1989, on the Hospital Satellite Network. To.. 
register, call (800) 833-3480. For further infor- 
mation, telephone Carol Fontanella (201) 273- 
9626. a. 


The National Children’s Eye Care 
Foundation & Baylor College of Medicine: 
The Child’s Eye, Face & Brain: Normal and 
Abnormal Development 


The National Children’s Eye Care Foundation 
& Baylor College of Medicine symposium, The 
Child’s Eye, Face & Brain: Normal and Abnor- 
mal Development, will be held April 27 and 28, 
1990 at the Doubletree Hotel on Post Oak, 
Houston. For further information, write Lila K. 
Lerner, Senior Program Coordinator, Office of 
Continuing Education, Baylor College of Medi- 
cine, One Baylor Plaza, Houston, TX 77030; 
telephone (713) 798-6020. 


Royal Hawaiian Eye: 11th Annual Meeting 


The Royal Hawaiian Eye: 11th Annual Meet- 
ing will be held Jan. 20-27, 1990, at the Hyatt 
Regency, Maui, Hawaii. For further informa- 
tion, write RHEM ‘90, c/o Mary Charley & 
Associates, 2334 S. King St., Suite 205, Honolu- 
lu, HI 96826; telephone (808) 942-9655. 


Squaw Valley Vitreo-Retinal Symposium 


The Squaw Valley Vitreo-Retinal Symposium 
will be held Jan. 28-Feb. 1, 1990, at Squaw 
Valley Inn, in Olymic Valley, California. For 
further information, write Barbara Arnold, 
M.D., 7275 E. Southgate Dr., Sacramento, CA 
95823; telephone (916) 393-1000. 


Wills Eye Hospital: Advanced Vitrectomy 
Course: Vitreous Substitutes, Drugs and 
Technique Ea 

The Wills Eye Hospital: Advanced Vitrec- 
tomy Course: Vitreous Substitutes, Drugs and _ 
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Technique will be held Oct. 20 and 21, 1989, in 
Philadelphia. For further information, write 
Wills Eye Hospital, Department of Continuing 
Medical Education, 9th & Walnut Sts., Philadel- 
phia, PA 19107; telephone (215) 928-3378. 


National Institutes of Health: Assurance 
Against Misconduct in Science 


An assurance against misconduct in science 
has been added to the Public Health Service 
grant application form 398 (Rev. 10/88 and 
9/86). This assurance is required under section 
493 of the Health Research Extension Act. This 
statute requires the Department of Health and 
Human Services to issue regulations requiring 
applicant organizations to establish an admin- 
istrative process for reviewing reports of scien- 
tific fraud and to report to the Secretary any 
investigation of alleged scientific fraud that 
appears substantial. The Public Health Service 
published a notice of Proposed Rulemaking in 
September 1988, and hopes to publish a final 
rule in the near future. 


Personals 


George W. Blankenship, Jr. 


George W. Blankenship, Jr., has been named 
chairman of the Penn State College of Medi- 
cine’s new Department of Ophthalmology at 
the Milton S. Hershey Medical Center. 





September, 1989 


Michael Easterbrook 


Michael Easterbrook is the 1989 recipient of 
the Eye Safety Medal of the Canadian Ophthal- 
mological Society. Dr. Easterbrook was recog- 
nized for his work to improve the standards of 
eye safety in sports, especially in racquet 
sports. 


Donald R. May 


Donald R. May has been appointed chairman 
of the Department of Ophthalmology and Visu- 
al Sciences at the Texas Tech University School 
of Medicine in Lubbock. 


M. C. Modi 


The Lions Clubs International: 1989 Humani- 
tarian Award was presented to M. C. Modi of 
India. Dr. Modi was honored for his dedication 
to saving and restoring sight of the impover- 
ished, primarily throughout India. He travels 
nine months each year, setting up eye camps 
and with his touring eye hospital. Dr. Modi 
was presented with a check for $200,000 to 
further his work. 


Hampton Roy 


Hampton Roy was awarded the Distin- 
guished Citizen Award of Arkansas June 20, 
1989. 
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OFFICE OF TECHNOLOGY ASSESSMENT 
‘UNITED STATES CONGRESS 


_ Screening for Open-Angle Glaucoma in the Elderly: Screening 
asymptomatic individuals to identify those with potential 


~ open-angle glaucoma (OAG) is a common practice. Like 


most other preventive services, however, OAG screening is 
= not covered by Medicare. Recently, Congress expressed re- 
newed interest in preventive services for the elderly and 
-asked the Office of Technology Assessment (OTA) to study 
` the issue. As a part of that project, the OTA examined the 
existing evidence regarding the effectiveness and potential 
costs to Medicare of OAG screening in a staff paper, 
“Screening for Open-Angle Glaucoma in the Elderly” 
(Washington, DC: Office of Technology Assessment, US 
© Congress; 1988). 

Open-angle glaucoma is especially prevalent in the elder- 
ly population, affecting an estimated 2% to 3% of this age 
group. New cases of OAG arise in approximately 2 of every 
1000 persons aged 65 years and older each year. 

Three methods of screening for OAG exist: tonometry, 
which measures intraocular pressure (IOP); ophthalmosco- 
py, which identifies abnormalities of the optic disc; and 
perimetry, which identifies visual field defects. None 
of the methods have been tested for accuracy in everyday 
office settings, and all have the potential to be highly in- 
accurate. 

Tonometry, for example, produces many false positives 
and negatives because elevated IOP and OAG are not al- 
ways related. Although tonometry itself is inexpensive, 
diagnostic workups of individuals with false-positive 
tests and treatment of many people who would not have 
developed OAG in any case result in substantial associated 
costs. 

The accuracy of screening tests is not the only source 
of uncertainty. Considerable uncertainty also surrounds 
the effectiveness of medical treatment in preventing 
visual disability in individuals with high IOP or suspected 
OAC. 

The published, objective evidence on the effectiveness of 
treatment is highly contradictory. Many individuals suffer 
progression of disease despite treatment; conversely, many 
untreated persons go for years without suffering loss of 
vision. 

Few adequate studies of treatment have been undertak- 
en, and those available do not show consistent results. 
Studies currently under way may help resolve the uncer- 
tainty. 

Screening elderly individuals for OAG may well eventu- 
ally prove to be a highly beneficial technology. At present, 
however, the contradictory evidence on the effectiveness of 
treatment, combined with the unknown accuracy of screen- 

ing tests, makes widespread screening of the elderly a very 
uncertain, and probably costly, endeavor. 
-— by Elaine Power 


Project Director 
OTA Health Program 





Direct inquiries to Roger C. Hordman, MD, Assistant Director, OTA, US Congress, 
Washington, DC 20510; telephone (202) 228-6500. 














Postoperative Care for Cataract Surgery Patients: In recent 
years, many changes have affected the care of cataract surgery 
patients—advances in surgical techniques and intraocular 
lenses, movement to ambulatory surgical settings, changes in 
state optometric practice laws, and the adoption of new Medi- 
care reimbursement policies. In the wake of these changes, an. 
increasing number of optometrists have been billing and get- 
ting reimbursed by Medicare for the postoperative care of 
cataract surgery patients. 

A congressional committee that oversees Medicare adhe 
the OTA to examine the safety and medical appropriatenes 
of allowing optometrists to provide this postoperative care. = 
The result was our staff paper “Appropriate Care for Cataract Be 
Surgery Patients Before and After Surgery” (Washington, 
DC: Office of Technology Assessment, US Congress; 1988): 

There have been no scientific studies of how quality is af- 
fected when optometrists provide cataract surgery patients’ 
postoperative care. In the absence of empirical studies, the x 
OTA identified three potential risks that might be associated __ 
with having an optometrist rather than a patient’s eye sur- 
geon provide postoperative care: 

1. Reduced continuity of care. The provision of postoperative. 
care by someone who is not familiar with the specific aspects. 
of a patient’s surgery may reduce continuity of care, thereby 
possibly affecting quality. 

2. Reduced consistency of care. It is unclear whether optome- = 
trists are able to make postoperative examinations consistent - 
with those of an ophthalmologist or to fit such examinations 
into a regimen of postoperative patient management. During. 
their training, optometrists get considerably less exposure to 
patients with serious eye disease and patients recovering from = 
eye surgery than do ophthalmologists, and optometrists’ ex- 
posure is qualitatively different. 

3. Delays in care. If an optometrist provides postoperative 
care at a site where no ophthalmologist is available, there may 

be delays in the initiation of emergency medical or surgical 
treatment. For vision-threatening complications such as en-. 
dophthalmitis, severe wound rupture, or intraocular hemor- =i 
rhage, a delay of several hours could be disastrous. ae 

Arrangements for the provision of postoperative care of o 
cataract surgery patients seem to be evolving. The extent to 
which concerns about continuity, consistency, and delays in =; 
care are being addressed in arrangements that involve optom- 
etrists has not so far been systematically evaluated. 

Given the potential risks to quality of care, however, itis 
reasonable to suggest that the burden of proof should be on ==) 
those who support moving away from the traditional model of = 
care. Allowing optometrists to provide postoperative care 
without careful studies of the impact of this practice runs a 
possible risk of reducing the quality of care that elderly and 
other cataract surgery patients receive. 








— by Kerry Kem 
Project Dire 
OTA Health Progra’ 
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R. 0. GULDEN & CO., INC. 
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| 
i 
BE 
M. M. R. Eye Institute 
Telex: 031-62761 


EQUIPMENT SINCE 1948 


6861 ‘AAAWAAON ‘EZS-9IC:8O ADOIOWIVHLHdO JO TVNUNO{[ NVOININVO 91S 


“SUIEI]S JUPSISAI 
-ulj[iotuad 104 Ájjenədsə 'sıyarpunluovozeray 
[edd90D0u08 }jnpe jo }uəwzeə} Əy} 107 ƏAeu 
-19}[¥ [NJasn eve aq Áew upexopiou zey} }s288ns 
SƏINJLƏJ ƏSƏY L q IVI0y440U08 'N ysuteSe Á Ape 
OI}IA UT YSTY e YM pajdno» „'s}994}4Ə ƏPIS 21X0} 
JO aduUasqe dAT}LIAI əy} pue Ápoq ay} jo seəre 
[e 0} uonnquysip poo sy əpnpur unexojpiou 
jo satyiadoid s130;osewieyd zueyodw] YNA 
[eliajoeq ay} JO uorpun; pue əmpnızs əy} 
sae ‘alojaiay} ‘pue aseiA8-yNq jo Á yape 
JLWÁZUƏ ƏY} SHQIYUL H ay SYHYJPƏIN [eays 
-10u03 pəvərjdwovun jo zuəwzear Əy} UI JUBE 
ə41799}JƏ ue aq 0} uaAOId sey ‘əuojoumboiony 
paiaysturmpe Ayje1io Mau e ‘UIDPXOTJION 
'pəpəəu aie suəwıgəı jyuautjeal] aarjeu 
-19}[¥ Jajsturupe 0} Asea pue ‘aarp ayya ‘ayes 
1 SUTEIJS avaoYyALOUOS 
'N Sutonpoid-aseurpiotuad uaaq əsey ƏM} 
-Iysuy aAq Jawyeg Wodseg ay} W017 SƏJLJOSI ƏY} 
JO %9 ‘9861 PUIG ,,"adUR}SISaI [eUIOSOWOIYD 
payqiyxe %/Z ‘Suledjs avaoyssouos 'N Bursnpoid 
-aseul][idiuad-uou əy} jo pue ‘sures avaoy 
-440U08 'N Sutonpoid-aseurypiorad ərəm syny} 
-ain [e99090U08 uəsoId-ənyjno YM szuəned 
T6 Ul Sa}L[OSI JO % OF :jauuOossad Arey] sajyej}s 
pəyun ayewi Jo satias e ur s}[NsaI dIBOTOIII} 
-deq ay} Aq paysoddns st Jaaei} [euOT}eUIAJUI JA 
-je013 JO aSNed|q aINyNj ay} UI ZULY Áe adUR 
-}SISa1 ul[[iotuad Jo aduasqe aAT}RIAaI ƏY} JPL 
'mo pani ATjeoTyeUtaysAs JOU sem ƏDULJSISƏI 
[ewosowoiys jo Ajyyiqissod ayy pue ‘upm 
-tuəd 0} ƏDULJSISƏI JO JUBAPP Əy} AIOJaq paris 
-O Sased ay} JO Jey q ‘daAT}eSau-aseuUL}dP| 
-¥}əq Ələm Saj}R[OSI [Te ,’Sased uPIIaWYy 
IZ Jo Apnjs aatdadsodjal e UT ‘aIeI aq 0} paiaprs 
-UOD SI avaoyssouos ‘N B3utdnpoid-aseurpiouad 
Aq pasned syappunfuos npe ‘sajyejg papu 
Əy} Uo" P]IOM ay} Jo yed zey} ur YSry sı sures 
erəssIəN «= JuRysIsal-ulpioruad zo əvuəpnur 
94} əƏsneədəq 'epuemy pue IME TRY ‘SoltjuUNOD 
UBILIJY OM} WOIJ payiodal uəəq aary suon 
-eoT]dwod jeəuroo yym siytAoUN[u0d0} e104 
[e99090U08 [Npe JO SƏMƏS JUƏDƏI OMJ, ‘SUOLI 
-1dwo əsəų} Jo adueivaddevai ay} 0} peəj Ájqe 


‘epuemy ‘HLBINY ‘Z661 ‘d'a 

'eBry ap 1ə1ezdsoH aajuaD ‘AZojowyeyyydo jo yuaw 
-yedaq “a'N ‘uAjajsay addiyryg 0} sysanbar zundəy 

‘PADUA ‘Sasvasiq paj}jwsuely Ajpenxas 

‘(snayaypy q) uoyeziue3Io yeH p HoM 24} pue ‘wns 

-Jag ‘diamyuy ‘Qo 1da) aunpan perdor Jo əmyysuj 

Əy} ‘epuemy ey ‘(suaaajs 1q) Ásseqwuq uerg ayy 

JO ƏMAIƏGS JLVAPƏN ay} ‘epuemy 'e3y ap 1ə1ezrdsoH 

ə147uəJ ‘(syiaeBog “1q) Á3ojorqony pue (uÁjə;səy 
‘Iq) Á3ojowjey;ųydO jo sjyuawyiedaq ay} woz 
‘6861 ‘FL A[n{ uoneqnd 10; payday 





-qoid |[IM (aduejsIsaz [eUIOSOWOIYD) ,UTT[INTUad 
O} ƏDULJSISƏI [AAI]-YSIY YIM səzejosı aAT}eBau 
-9SPUIR}DPJ-eJaq JO Jaquinu Zurseənur əy} 
pue (sures avaoyssou0s ‘N Sutdnpoid-aseury 
-ruad ur s}[Nsai 9dUe}SISAaI pəzerpaw-prusejd) 
pçðvəoyitouos vassiay JO sures əasod 
-9SPUIL}OL]-PJaq JO adUapPIOUI ZUS JYJ z LƏyY 
-10u03 uo ydei8ouow dissed e ur pauonuəw 
uə4ə JOu sı UOT}IPUOD əy} ey}; soyorqyue zo 
B19 SIY} UI JIVI OS IWODƏq ALY ,“3ÁƏ ƏY} JO SSO] 
YUM uUuOoTeIOJIad pue ‘sIsOIdaU jeəuIod ‘srad[N 
[ReuUIOD əpnpur YSIYM 'suoesdwos sy pue 
SILIAILONOINODOLVYIA TWIOODONOD imay 


‘avue dwo» zuəred zuaəjjə2xə 
pue }sod MOJ Y}IM A}IDIX0O} moj pue Adedyza 
ySIy səurqwuo? }I asnedaq əseəsıp aXa je2209 
-Ou0S 10} suəwr3əı JUIUT}LaI} papuauIUOdaI 
A]JUSIIND ƏY} 0} JAT}LUIA}TL aTqenyeA e aq Aew 
UIDeXOHAOU Jero JO əsop a]BuIs e zey} pajsad 
-3ns Apnjs sty} JO S$}[Nsei ay], “~paaiasqo IIM 
SPIjJJ2 ISIJAPe ON 'PƏPIPUI SEM JUIWMZLIIJ 
13}Je SUOISI] [PIUIOD Əy} JO UOTSSaIZOI1d ou sem 
9194} pue ‘aAr}eSau 319M SƏINJJNI [O1}UO0D [TY 
‘UIDeXOYIOU JO ZW ONZ‘T JO asop jero əjJurs e 
YUM pajeal} Yea 319M SjUaT}ed JYSIa 19470 JY L 
‘sABp dAI}NIISUOD JJI} 107 UTIPXOYIOU [RIO 
Jo SWI Q0Z’T PeAtada1 syuatjed uaaas SIY ayy 
‘avaoyssouos visassiany Aq pasned əseəsıp aha 
[e29090u08 uaaoid-ainy[nd YyyIM sjuaryed CT ul 
UIDLXOJJIOU [RIO JO ADLIYJa JY} payenyeasd ay 


'A'IN ‘sneyepy puy pue “A'N 401d 19}9g 
“A'I ‘SU3434}S ‘PW Luuy “A'N ‘syHaL3og sof “a'N ‘uÁgasoy addiypryg 





ULIIPXOFAON [PIO 


YUM SIPAIpUN[UOIO}LIIy [LID0IOUNY [NPY JO JUaUT}eAaIT 





~~ 


pze ‘d ‘6ger ‘Jdouy “Vv party “Y10X MƏN 
NV $112L opi ajvsapafuoD Surary jsapjO ‘snues8iny uey 


‘au se ‘ajoym ‘uosiad 


auo se aw Mes Alva səÁə ‘Iwy SI] AY} 104 'pəyurjq Aypaey spr] ‘ut Aem yas 
Iaquie JO SyaTJ asay} yM s33ə spırq se payyoeds ‘Ae13 pue peoiq auoys 
səÁə span ‘sayse, aed Aq papunog ‘Aurys alam sada pue puojq-Əyym 
[je sem eH ʻa} sty yo sow dn əpew sakq ‘sake ay} ‘alam Aay} ‘ow 
SutApnys “pooy yep s,aypesd ay} Aq paweiy sem yy ‘2927 sty 0} dn payooy 
‘yomnb ‘J ‘apts}yno putM əy} ul dip awos 10 ainjei1adwoa} Ul I] Uappns e Əy! 
‘a8uriys Zuryzawos 434 | “Joay s,Aqeq Aw punole szayuejq Buyon} snf sem | 
FUMALVINIW DIN IVHLHdQ 


‘OZ6L ‘ZZZ:6 ‘JowyeyiydO ‘jsaauy ‘staan [e}UauTIed 

-xə Zuunp wnıəyzopuə [eaUIOD JO suoyeIəye jern} 
-INI}S ƏUlJ |N ‘Iasjaws pue “H ewou ‘ZI 

'4861 

'6ST:99 “‘JowyeyiYydO epy 'əseəsıp [RauIOD Á1ozew 

-wepu zueuruop YyIM Ápruegy e Jo Apnys ordossonru 

iejndads pue peau y 'eneppairay xe8nj syay} 
-Opusojelay sy ‘eyejag pue “q ‘eieeAnsnny 9I 

"S861 ‘87:66 

‘jowyeyYydo ‘[ ‘wy ‘“sIyT]aYyJOpua Jedur [e10}9AS JI 
-yyedorpy UW ‘a Aono pue “q “7 ‘eQelIny “CT 

‘LL6L ‘9S8:E8 TOWweypydo ‘[ ‘wy 'ewapa 
[eəuI02 Jerzu jerəzepun ayndy Y `L ‘ueAuUNY ‘PT 

‘T86L “689:p6 

'owjeyaųdo ‘{ ‘wy ‘Ayjedorjayjopua [eauio) aunw 
-wIojne pauinsaig :'L ‘yyuig pue “y ‘1e8ns ‘EI 

‘986L/S86L ‘TH'P PaUIOD ‘Ayyedojyer9ay snojmq 

oryeydopnasd y}ım pəzenosse aut] [elfayyopuy O ‘L 
‘poom pue “M'Y ‘aTffAteqny, “TY INNA “TI 

“C861 “999T:€0I 

‘jouyeyyYydO “yoy “sased om} Jo Woda y ‘Ayyedo 

-yayyopua [eauiod oryyedorpy W ‘fyo pue “y 
‘TYSO LY “L ‘OULUN “S “ewWYysoury “A “TYyseyO ‘TT 

‘9861 

‘ceg:ZOL ‘jowyeyyydgo ‘[{ ‘wy ‘Ayjyedoreyjopusa sunw 


-urone pue siytupd sieg A’ ‘ulpyng pue OWN N 
‘Jəssəozs “A ‘eweuley “yy ‘jsnopepoyy ‘Ol 

'6961 ‘O8L:8 ‘JowyeyiYydO “jsaAuyT ‘eaUIOD əy} zo 

SIdAPJ [[99 [ENPIAIpul zo uorjIel[ar pue uoyezuejdsuerr 
“WV ‘Wass pue “yy ‘ysnopepoyy 6 

‘10S ‘d ‘1861 ‘uuews8ieg ‘uayouny ‘uae8unyuely 

-Iaua8ne ayosyadiazyy (3sıH4) “YO ‘Iayoeupuns 

uy] ‘SsnitAoyeSawo}AD Aq syujayzopuə [RaUIOD sew 

-o}dwiAsououl jezeuuop :'y ‘[[eyURD pue “y ‘Sape 
“qa ‘uyeazəey-uuewnəay “yY ‘Iəypewpung 'g 

'E86I “TSZ:Z9 ‘Jouyeyy 

-ydo ‘[ “Ag ‘StIaAnojelay 1a}s0z sadiay ul ssoy [[99 
jeyeyiopug W eami pue “A ‘uy “y ‘olay Z 

‘OZ61 ‘961:6 JOW 

-jeņ}ųdoọo 'səaug ‘snita xəjdws sadiay Aq paonpoid 
BAUIOD JIGqeI JO suorsaj [eIjayJopuY :'O ‘[ ‘UO ‘9 

"S861 ‘9EE:00T “JowyeyiydoO “f ‘wy 

‘sIyJayJopua jeəuiod ənədiıəy aatssaiZ0I1g J 'H 
‘uewjney pue ~g’ ‘aubras “g'ò ‘uIqoy ‘S 

“L861 

‘9676S ‘JowyeyiYdoO Lpy ‘Woda ased y ‘sIyWeIBy [eT] 
-ayjopua oyədı1əH sy ‘UauOYyY pue “y ‘seuuRA “fF 

Z86L ‘96Z:001 owpeyiydO ‘yry ‘adoosoid 

-tu ejnoads yeaur0d əy} Jo uoyeəsrdde man ‘apow 
Jayar ayy V{ A ‘Aepjong pue “s “q ‘Preys 'E 





SIS sympypopuq [eaUOD 


G “ON “801 “IPA 








514 AMERICAN JOURNAL OF OPHTHALMOLOGY 






November, 1989 g 


DOTNATA LLL CCN aa aana 


CLASSIFICATION OF IDIOPATHIC PRIMARY ENDOTHELIITIS 





ASSOCIATED RESPONSE TO 
SUBGROUP SIGNS CONDITIONS CORTICOSTEROIDS OUTCOME 
Focal or sectoral Localized area of Herpes simplex virus Variable Complete resolution; residual 
stromal edema in some patients stromal opacification in 
some cases 
Linear Stromal edema with intraocular implants Variabie Variable-—compiete resolution 
endothelial rejection in some cases; pars of bullous keratopathy: 
line planitis implant removal may be 
necessary before resolution 
Diffuse 
Hereditary Stromal edema involving Dominantly inherited; None Spontaneous resolution; 
whole cornea collagen diseases, corneal opacification with 
especially systemic recurrent episodes 
lupus erythematosus 
Sporadic Stromal edema involving — Good Complete resolution 


whole cornea 


RN eT TL LLL NNT ICON OL NTT ON LAE aaa ttisher aaan 


taining an area of cell loss, with less severely 
affected endothelium surrounding the rejection 
line. This may be simply because the inflamma- 
tory process has affected one area of the cornea 
more than the rest of the cornea. Alternatively, 
it may be that a primary episode occurred in the 
area of cell loss and the malfunction of the rest 
of the endothelium, as indicated by diffuse 
stromal edema, was a consequent rather than a 
primary response. It is possible, therefore, that 
this case represents an exaggerated form of 
focal endotheliitis, as previously described by 
Sutcliffe and Baum.’ 

The prompt resolution of corneal edema and 
the maintenance of a normal endothelial cell 
count suggest that the number of lost endothe- 
lial cells was insignificant. If the patient had 
been older, if the area of cell loss had been 
larger, or if the patient were to suffer repeated 


a _ episodes, then a normal cell count might not be 
>= maintained. 


© The cases of diffuse idiopathic corneal endo- 


Š ; theliitis described herein were sporadic, but the 
= symptoms and signs were similar to those of a 


dominantly inherited condition reported by 
Ruusuvaara and Setala. They described, in an 
extensive pedigree, a condition of recurrent 
self-limiting episodes of corneal edema. Their 
patients, unlike ours, were unresponsive to 
any treatment and permanent corneal opacities 
resulted. They termed the condition ‘‘kera- 
toendotheliitis fugax hereditaria.” In most of 
their patients, there was an association with 
collagen disorders, notably lupus erythema- 
tosus. 

The classification of idiopathic primary endo- 


theliitis based on our own and previous reports 
is summarized in the Table. The pathogenesis 
of idiopathic primary endotheliitis is presum- 
ably the result of an immune response. The 
immune response may be directed against ex- 
trinsic antigen in the cell wall, such as antigen 
from an unidentified viral infection. Cases of 
endotheliitis either preceding or following typi- 
cal dendritic keratitis have been reported.** It 
is also recognized in herpesvirus varicella- 
zoster,’ cytomegalovirus,’ and mumps (per- 
sonal communication, R. J. Buckley, F.R.C.S., 
1984). Our patients, however, did not have any 
rise in serial viral titers to these agents. Alter- 
natively, the immune reaction may be directed 
against autoantigens as is likely in our patients. 
In uveitis induced in animal models, electron 
microscopy has disclosed infiltration of the 
endothelium by large numbers of mononuclear 
cells derived from the anterior chamber." This, 
with the prompt response to topical corticoste- 
roids in most reported cases, supports the idea 
that some form of delayed hypersensitivity 
reaction causes endotheliitis. We expect that 
improvements in diagnostic techniques will 
identify etiologic factors in these hitherto idio- 
pathic cases. 
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Fig. 6 (Hakin, Dart, and Sherrard). Case 2. Endothelial specular photograph of the same area shown in Figure 
5, after three days of treatment. 


sic antigen such as a virus.** Secondary endo- 
theliitis is the involvement of the endothelium 
as a consequence of any other ocular inflamma- 
tory process such as suppurative keratitis or 
anterior uveitis. There have been a few report- 
ed cases of idiopathic primary endotheliitis, 
but these have demonstrated a variety of differ- 
ent clinical manifestations. 

A migrating endothelial rejection line is typi- 
cally associated with an immune response di- 
rected against a donor cornea.” Khodadoust 
and Attarzadeh,' however, described two men, 
with no previous ocular history, with bilateral 
stromal edema associated with a rejection-type 
line at the level of the endothelium. The 
prompt response to topical corticosteroids, 
with the presence of macrophages and lympho- 
cytes in the aqueous obtained by anterior 
chamber tap, suggested that an autoimmune 
process was the underlying cause of this dis- 
ease. A report from Khodadoust and associ- 
ates,” describing autoimmune endotheliopathy 
in four patients with pars planitis, supports 
this idea. However, there have been cases in 
which treatment has been of no use; some cases 
followed uneventful cataract extraction with 
implant insertion and eventually required re- 


moval of the implant before the inflammation 
could be controlled." 

Sutcliffe and Baum” reported on seven pa- 
tients who had acute focal or sectoral corneal 
stromal edema. Two of the patients subse- 
quently developed epithelial herpes simplex, 
and another developed acute anterior uveitis. 
Four had no other ocular disease; two of these 
patients who were tested showed no formation 
of herpes simplex antibody. These four patients 
had keratic precipitates but minimal anterior 
chamber activity, which promptly resolved 
with topical corticosteroid therapy. The condi- 
tion was termed “acute idiopathic corneal 
endotheliitis,”” and it was suggested that a 
primary inflammation of the endothelium im- 
paired its pump function, with subsequent cor- 
neal edema. Runyan” described six patients 
with unilateral central corneal edema and sug- 
gested that there may have been an immuno- 
logic reaction specifically involving the central 
corneal endothelium. Kuljaéa and Momirov” 
reported a similar case. 

The two patients with endotheliitis described 
in this study had diffuse corneal edema. The 
raised edges of the circular endothelial lesion in 
Case 2 resembled a circular rejection line con- 
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Fig. 4 (Hakin, Dart, and Sherrard), Case 2. A 
high-power view of the cornea at the first examina- 
tion showing the well-circumscribed detect at the 
level of the endothelium (arrows). 


area of cell loss was now covered by elongated 
cells, which is consistent with the appearance 
of migrating cells (Fig. 6). 





The eye was symptom-free after an ad- 
ditional week of treatment; visual acuity was 
20/15, there was a faint stromal haze, and the 
corneal thickness was normal. Specular micros- 
copy demonstrated normal endothelial cell 
structure with a normal cell count when com- 
pared to the other eye. Treatment was stopped 
after one more week. There was no recurrence 
of symptoms at three months. 

Both patients were tested, and the results 
were negative for rising antibody titers to her- 
pes simplex, herpesvirus varicella-zoster, and 
mumps viruses. 





Discussion 





Endotheliitis may be primary or secondary to 
other anterior segment inflammatory disease. 
Primary corneal endotheliitis occurs when the 
corneal endothelium is the primary tissue in- 
volved in an inflammatory response. This is 
recognized in the response toward homoanti- 
gens in the endothelium of a donor corneal 
graft rejection. Idiopathic primary endotheliitis 
is probably the result of endothelial expression 
of an antigen, be it an autoantigen or an extrin- 


Fig. 5 (Hakin, Dart, and Sherrard). Case 2. Endothelial specular photograph on initial examination. Note the 
large cell-free area with a well-demarcated raised edge (arrows). 
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Fig. 2 (Hakin, Dart, and Sherrard). Case 1. Endothelial specular photograph after two weeks of treatment 


showing an area of polymegethism (between the arrows). 


ery of the endothelial lesion, were more 
evident in the relief mode” (Fig. 5). 

Treatment was initiated with G. prednisolone 
0.3% four times a day with relief of symptoms. 
Three days later, visual acuity had improved to 
20/20. There was mild conjunctival injection 
with a faint stromal haze, and the endothelial 














circular detect had disappeared. One or two 
cells were seen in the anterior chamber but 
there was no flare. The central corneal thick- 
ness was now 0.62 mm (compared to 0.56 mm 
in the right eve). By specular microscopy most 
endothelial cells appeared normal, and the 
number of inflammatory cells was reduced. The 





Fig. 3 (Hakin, Dart, and Sherrard). Case 1. Endothelial specular photograph when the inflammation had 
resolved, showing a normal endothelium with an occasional large cell (arrows) 


+ 





Fig. 1 (Hakin, Dart, and Sherrard). Case 1. Endothelial specular and relief photograph in acute phase 


demonstrating fine keratic precipitates (arrows). 


areas of the endothelium were obscured by an 
inflammatory deposit, and there was a pepper- 
ing of the whole cornea by fine keratic precipi- 
tates (Fig. 1). Treatment was restarted with G. 
prednisolone 0.3% four times daily and G. 
cyclopentolate 1% nightly. 

One week later, visual acuity was 20/40, the 
edema was still present, and a few large keratic 
precipitates were noted with numerous small 
dots on the endothelium. There was minimal 
flare but no anterior chamber activity. The 
central corneal thickness was 0.57 mm in the 
left eye, compared to 0.50 mm in the normal 
right eye. 

After another week of treatment, visual acu- 
ity had improved to 20/30, the central corneal 
thickness had reduced to 0.52 mm, and the 
cornea had only a few deep stromal folds. More 
of the endothelium was visible with specular 
microscopy at this stage; there was one area of 
polymegethism, suggesting previous cell loss 
(Fig. 2). All symptoms and signs resolved with- 
in the next two weeks, and treatment was 
reduced to G. prednisolone 0.1% twice daily for 
three months and then once daily for three 
months before being stopped. The eye has now 
been symptom-free for two years. Specular mi- 
croscopy 18 months after the initial examina- 
tion demonstrated a normal endothelium with 
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scattered large cells (Fig. 3). There was no 
reduction in the endothelial cell count when 
compared to the other, unaffected eye. 


Case 2 

A 21-year-old man had a short history of 
a painful, red, watery left eye, with marked 
photophobia and reduced vision. The right eye 
was asymptomatic. There was no history of 
eye disease. On examination, the visual acuity 
was R.E.: 20/20 and L.E.: 20/60. The latter 
was injected; there was diffuse corneal stromal 
edema, and the endothelial reflex was abnor- 
mal with a large circular “defect” inferotempor- 
ally (Fig. 4). The epithelium was normal. Numer- 
ous fine keratic precipitates were noted, but 
there was no anterior chamber activity, and the 
intraocular pressure was normal. The central 
corneal thickness was 0.70 mm (compared to 
0.52 mm in the right eye), and 0.78 mm over 
the endothelial lesion. Specular microscopy 
showed that the outlines of the endothelial cells 
were obscured by edema and a deposit of mate- 
rial on the endothelium. There were some dark 
areas that possibly represented intercellular 
edema. Corresponding to the defect seen on 
slit-lamp examination was a cell-free area de- 
lineated by a raised edge. Small keratic precipi- 
tates, which were concentrated at the periph- 








Sporadic Diffuse Corneal Endotheliitis 


San nEreneneeereeee UOUS 
K. N. Hakin, F.R.C.S., J. K. G. Dart, F.R.C.S., and E. Sherrard, Ph.D. 


We studied two patients with acute diffuse 
corneal endotheliitis who had no family histo- 
ry of the disease. Endothelial specular photo- 
graphs taken during and after an attack of 
endotheliitis demonstrate the deposition of 
inflammatory material on edematous endothe- 
lial cells, with areas of focal endothelial cell 
loss that resolved with treatment. These cases 
are distinctly different than the previously 
described “idiopathic” primary endotheliitis 
entities, which have included focal or sectoral 
areas of corneal edema, corneal edema in asso- 
ciation with a migrating rejection line, or dif- 
fuse edema occurring as a dominantly inherit- 
ed condition. No definitive causative agents 
have been established. It is likely that the 
disease results from an immune response to 
autoantigens or antigens from an unidentified 
viral infection. The pathogenesis may be simi- 
lar to that of corneal homograft rejection. 


Cornear TRANSPARENCY is dependent on an 
effective endothelial pump to maintain relative 
dehydration. Endothelial pump dysfunction 
with subsequent corneal edema is usually sec- 
ondary to other ocular disease or trauma. Re- 
cently, however, there have been reports of 
primary inflammation of the endothelium in 
previously healthy eyes, leading to corneal 
edema. Khodadoust and Attarzadeh! described 
two patients with bilateral recurrent corneal 
edema associated with a rejection line and 
termed the condition “presumed autoimmune 
corneal endotheliopathy.” Sutcliffe and Baum? 
described “acute idiopathic corneal endotheli- 
itis” in four patients with focal or sectoral 
corneal edema. _ 

We had two patients with acute diffuse corne- 
al endotheliitis in whom we correlated the 
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signs to the findings by endothelial specular 
microscopy before and during treatment. These 
cases were sporadic, and no etiologic factors 
were established. On the basis of these cases 
we propose a classification of the disorder of 
“idiopathic” primary endotheliitis. 





Case Reports 





Case 1 | 

A 59-year-old man had a three-month history 
of recurrent episodes of blurred vision in the 
left eye. The patient described a sudden 
“graying” of the whole field of vision, which 
then slowly cleared over the ensuing hours. His 
vision had become blurred earlier in the day of 
initial examination, and was starting to clear by 
the time of examination. The right eye was 
mildly amblyopic but there was no other ocular 
medical history. Although the patient had fre- 
quently suffered from herpes labialis, he had 
not had an attack for six months. 

The patient’s visual acuity was R.E.: 20/40 
and L.E.: 20/30 with spectacle correction, im- 
proving to 20/20 with pinhole. The left eye 
showed widespread corneal epithelial and stro- 
mal edema with deep stromal folds, without 
conjunctival hyperemia. There was minimal 
flare in the anterior chamber with no cellular 
activity or keratic precipitates noted. Intraocu- 
lar pressure was normal. 

Treatment was begun with topical dexameth- 
asone 0.1% four times a day. Three days later, 
the symptoms and signs had virtually resolved. 
The patient was advised to decrease his dosage 
progressively over a three-week period. Four 
weeks later, soon after ceasing all treatment, 
the patient returned with a three-day history of 
further blurring of vision in the left eye, which 
was starting to clear. On examination, visual 
acuity was 20/30; there was edema and deep 
folding of the corneal stroma and an irregular 
endothelial reflex that had not been noted pre- 
viously. The epithelium appeared normal. 
With endothelial specular microscopy, the cells 
appeared to be normal where visible, but large 
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coma cases and five (36%) of the suspects. 
Though simplified to render it less time-con- 


<- suming and easier to comprehend, the ques- 


_ tionnaire appears to be more valuable for epi- 
demiologic information than for actual 
screening. 

Perimetry was the most effective means, in 
this study, of identifying glaucoma. Of those 
with glaucoma, nine (90%) were isolated by the 
Armaly Central Screening Program. Approxi- 
mately ten minutes was required to perform 
perimetry on each patient. On automated pe- 
rimetry, performance is affected by a learning 
curve for the first few examinations, which 
thus might influence the findings. However, 
Werner, Adelson, and Krupin’ asserted that for 
the majority of patients “it was not necessary 
to obtain more than one ‘baseline’ examina- 
tion.” Definitions of abnormal results on pe- 
rimetry are numerous. Using a stimulus equiv- 
alent to a Goldman V and requiring four or 
more “depressed” points in a quadrant appear 
to have increased the sensitivity and specificity 
in our study. Less strict criteria might identify 
suspects more accurately, but undoubtedly 
specificity would decrease. Additionally, three 
or more contiguous defects of 5 dB or greater 
represented an abnormality on the Central 30-2 
program in our study. (The most peripheral 
superior points were evaluated as possibly rep- 
resenting trial lens rim artifacts.) 

Intraocular pressure or perimetry rendered a 
sensitivity of 100% in the glaucoma patients, 
but would have referred 43 false-positives. The 
combination of increased intraocular pressure 
and abnormal visual fields had only 20% sensi- 
tivity for glaucoma; thus, requiring both of 
these methods overlooks 80% of patients. The 
addition of tonometry improved sensitivity, 
but a noncontact unit or the Tono-pen would be 
easier to use than the Schietz tonometer. 

Glaucoma is often a progressive disease that 


is not only frustrating to control, but difficult to 


diagnose in some patients. Screening for glau- 


coma is both time-consuming and expensive. 
Personnel not familiar with perimetry and to- 
nometry must be trained to use the equipment 
correctly and interpret the findings.'* Setting 
levels of acceptable intraocular pressures that 
are slightly increased for screening (for exam- 
ple, 24 mm Hg rather than 21 mm Hg) could 
result in missing suspects and glaucoma pa- 
tients with minimally increased intraocular 
pressure. Perimetry also is not entirely reliable. 
Questions remain about interpreting visual 
field results of several studies using, for refer- 
ral, different criteria, each of which having high 
sensitivity and specificity.’ 

We recommend that glaucoma screening be 
performed with a noncontact or strain-gauge— 
type tonometer and suprathreshold perimetry. 
The central 30 degrees and nasal periphery 
should be screened. A questionnaire to identify 
persons with glaucoma is not useful. 
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TABLE 
SCREENING VARIABLES AND SUBJECTS 








GROUP 
GLAUCOMA SUSPECT NORMAL 
(N = 10) (N = 14) (N = 121) 
SCREENING % % % % % % 
VARIABLES NO. OF TOTAL OF GROUP NO. OF TOTAL OF GROUP NO. OF TOTAL OF GROUP 
Age (mean) 71 72 69 
White 7 70 5 11 79 8 99 82 68 
Black 3 30 2 3 21 2 22 18 15 
Male 3 30 2 7 50 5 30 25 21 
Female 7 70 5 7 50 5 91 75 63 
Hypertension 6 60 4 7 50 5 42 35 29 
Diabetes 1 10 1 2 14 1 10 8 7 
Family history 1 10 1 2 14 1 24 20 17 
Abnormal intraocular pressure 2 20 1 1 7 1 2 2 1 
Abnormal visual field 9 90 6 5 36 3 35 29 24 
Abnormal intraocular pressure — 10 100 7 6 43 4 36 30 25 


visual field 





years. Three blacks and three whites had hy- 
pertension, one white had diabetes, and one 
had a family history of glaucoma. Only two 
members of the glaucoma group had abnormal 
intraocular pressure on screening. 

Within the group of glaucoma suspects, the 
average age was 72 years. Eleven subjects were 
white, three were black; seven were women 
and seven were men. Seven of these subjects, 
two blacks and five whites, had hypertension. 
Two suspects had diabetes, and two had a 
family history of glaucoma. One suspect had 
increased intraocular pressure. 

Features of the screening process were evalu- 
ated for ability to identify patients with glauco- 
ma and glaucoma suspects correctly. The 
weighted questionnaire correctly identified 
only two of the participants in whom glaucoma 
was diagnosed (20% sensitivity), and five of the 
14 suspects (36% sensitivity). Based on the 
questionnaire alone, 23 normals would have 
been referred for glaucoma examination (81% 
sensitivity; 29% specificity). 

Abnormal visual fields alone would have re- 
ferred nine of the ten patients with glaucoma 
(90% sensitivity, 70% specificity), and five of 
the 14 suspects (36% sensitivity, 66% specifici- 
ty). Perimetry had a sensitivity of 71% for 
identifying the normal population, but resulted 
in referring 35 (29%) of this group. Evaluation 
of the presence of either an abnormal visual 
field or an increased intraocular pressure 
would have correctly identified 100% of the 


glaucoma group and would have referred only 
one normal subject (false-positive) and one 
suspect. Requiring both an increased intraocu- 
lar pressure and abnormal visual fields resulted 
in a sensitivity of only 20%. 

The questionnaire, intraocular pressure, and 
perimetry were then evaluated for sensitivity in 
relation to the nonnormal segment of our pop- 
ulation. The questionnaire correctly identified 
seven of 24 subjects as either having glaucoma 
or being glaucoma-suspect (29% sensitivity). 
The sensitivity of intraocular pressure in distin- 
guishing the ”nonnormals” from the normals 
was only 12% (three of 24); however, perimetry 
identified 14 of 24 (glaucoma and suspects) for 
a sensitivity of 58%. 
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Discussion 


Although many findings (cataracts, diabetic 
retinopathy, age-related macular degeneration, 
amblyopia, and others) were present, we report 
only on clinical evidence of glaucoma, its possi- 
bility (suspect), or its absence (normal). 

Intraocular pressure by itself was almost use- 
less as a screening tool; it missed eight (80%) of 
the glaucoma patients and twelve (86%) of the 
suspects, 

The questionnaire, purposely biased toward 
the risk factors for glaucoma, was also largely 
ineffective, isolating only two (20%) of the glau- 




















- Name 














Glaucoma Screening Study 
Age Sex Race 
Teiephone 





‘Address 





Glaucoma Risk Factors 
Check all that apply: 
1l. Age: 35-64 years 
65+ years 
2. Black race: 
3. Glaucoma previously diagnosed? 
4. Eye injury? 
5S. Eye surgery? 
6. Nearsighted? 
7. Diabetes in family? 
8. High blood pressure? 
9. Stroke? 
10. Steroid medication? 
11. Glaucoma in family? 
Mother, father, brother, 


(2) 
(2) 
(2) 
(6) 
(3) 
(2) 
(1) 
(1) 
(1) 
{3} 
(6) 


sister or children 3 (2) 
Other blood relative { } {l} 
Total 1 


screening Exam 
Check all that apply: 


Visual acuity Right Left 
Distance: 20/ 20/ 
Near: 20/ 20/ 
Either eye 20/50 or worse >) (6} 
Intraocular pressure 
(Schiotz) 
24+mm Hg { } (6) 
Difference of: 
6 mm Hg between eyes ( ) (6) 
3 mm Hg between eyes { } {2} 
Visual Field Examination 
Any suspicious findings ( ) (6) 
Total TI 





Total I & II > 6 refer Yes/No 


Fig. 1 (Mundorf and associates). Glaucoma screen- 
ing study data form. 


mal cup/disk ratio (determined by examination 
with a 90-diopter lens and biomicroscope) was 
defined as greater than 0.5 in white partici- 
pants, greater than 0.6 in black participants, or 
a difference of greater than 0.2 between eyes. 
Visual field was defined as abnormal if it had 
greater than or equal to four abnormal (relative 
or absolute defect on the three-zone screening 
strategy) points in any single quadrant. Results 
from the Central 30-2 were interpreted as con- 
sistent with glaucoma if they disclosed defects 
such as paracentral scotomas, nasal steps, or 
generalized constriction. 

A glaucoma suspect was defined as a person 
having either abnormal intraocular pressure or 
an abnormal cup/disk ratio, or both, and no 
visual field abnormalities. The diagnosis of 
glaucoma was rendered for those patients who 
had both an abnormal cup/disk ratio and abnor- 
mal visual fields. The absence of increased 
intraocular pressure in the presence of a visual 
field defect and abnormal cupping did not ex- 
clude a diagnosis of glaucoma. A person was 
classified as normal if none of these abnormali- 
ties was noted on examination. 

After the participants had been screened and 
examined, the data from the screening process 
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Fig. 2 (Mundorf and Sa Armaly Central 
screening program. 


REV P 


were evaluated to identify those who had glau- 
coma or were glaucoma suspects. Any partici- 
pant with a prior history of glaucoma, medica- 
tion for glaucoma, or an incomplete screening 
examination was excluded from the study data, 
but was allowed to undergo the screening proc- 
ess and the examination. 
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Results 





Of the 145 subjects who were 55 years of age 
and older, glaucoma was diagnosed in ten 
subjects. Fourteen subjects were glaucoma sus- 
pects and 121 were normal (Table). 

Within the normal group, the average age 
was 69 years. Ninety-nine participants were 
white and 22 were black; 91 were women and 30 
were men. A history of hypertension was 
found in 42 subjects, diabetes in ten, and a 
family history of glaucoma in 24. Two members 
of the normal group had abnormal intraocular 
pressure on screening. 

The glaucoma group consisted of seven white 
subjects and three blacks; seven were women 
and three were men. The average age was 71 
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Automated Perimetry, Tonometry, and Questionnaire in 


Glaucoma Screening 
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Thomas K. Mundorf, M.D., Thom J. Zimmerman, M.D., George F. Nardin, M.D., 
and Kenyon S. Kendall, D.O. 


To evaluate the sensitivity and specificity of 
various portions of the glaucoma screening 
process, 145 participants underwent complete 
ophthalmic examinations. A weighted ques- 
tionnaire was 20% (2 patients) and 36% (5 
suspects) sensitive for the glaucoma patients 
and glaucoma suspects, respectively. Tonome- 
try alone was 20% (2 patients) and 7% (1 
suspect) sensitive for glaucoma patients and 
glaucoma suspects, respectively. Automated 
perimetry of the central 30 degrees and nasal 
periphery identified nine (90%) of the glauco- 
ma patients and five (36%) of the glaucoma 
suspects. The presence of increased intraocu- 
lar pressure was not by itself very useful, but 
when perimetry or tonometry was used, 10 
(100%) of the glaucoma group was identified. 
We recommend that automated suprathreshold 
perimetry and tonometry be performed in 
glaucoma screening. 


SEVERAL INVESTIGATORS have studied the prob- 
lem of screening for glaucoma in the hope of 
determining efficient methods of diagnosis.'* 
We conducted a glaucoma screening study at 
our institution with the assistance of the Ken- 
tucky Chapter of the National Society to Pre- 
vent Blindness and the Visiting Nurses Associ- 
ation. The program, directed at patients over 55 
years of age, was developed to examine various 
facets of screening for glaucoma. After evaluat- 
ing the effectiveness of tonometry, perimetry, 
and a questionnaire, a streamlined technique of 
screening was formulated for a multicenter 
study. 
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Material and Methods 


Persons at least .55 years of age living in 
Louisville were invited to participate in a free 
glaucoma detection program. The program was 
advertised on radio and television stations, as 
well as at community centers, churches, and 
retirement complexes. 

Participants completed a questionnaire about 
risk factors for glaucoma (Fig. 1). Participants’ 
visual acuity was checked with their present 
corrective-lens prescription, if applicable. 
Schiøtz tonometry was performed, and visual 
fields were examined on the Humphrey Field 
Analyzer. A suprathreshold screening pro- 
gram, the Armaly Central (Fig. 2), with a 
stimulus equal to a Goldmann V, was used. 
Weighted values were assigned to both the 
questionnaire and the screening examination to 
help predict who would be ruled out for glauco- 
ma. 

Each participant was referred to the Glauco- 
ma Service at our institution for a complete eye 
examination, which consisted of an interview 
to gather data about age, sex, race, history of 
ocular trauma or surgery, diabetes (patient or 
family history), hypertension, stroke, prior 
diagnosis of glaucoma, family history of glau- 
coma, and medications. The examination also 
included best-corrected visual acuity, pupil- 
lography, motility, slit-lamp examination, 
applanation tonometry, gonioscopy, ophthal- 
moscopy, and evaluation of visual fields. Pe- 
rimetry was performed on the Humphrey Visu- 
al Field Analyzer by using the threshold-related 
Central 30-2 peas (Goldmann HI stimulus). 
A diagnosis of glaucoma, glaucoma-suspect, or 
normal was made for those participating in 
both the screening and the examination. 

An abnormal intraocular pressure was de- 
fined as one that was greater than or equal to 24 
mm Hg or a difference of at least 3 mm Hg in 
intraocular pressure between eyes. An abnor- 
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of 17 or 18 mm Hg.*™ Because these levels of 
intraocular pressure occur in individuals who 
already have low-tension glaucomas with visu- 
al field loss, it is possible that our patients were 
at an early stage of low-tension glaucoma, with 
pressures that may increase in the future. 
Levene” reviewed several articles that reported 
cases of low-tension glaucoma in which in- 
creased pressures were found on follow-up.” 

Our patients with glaucomalike disks showed 
a higher, although not significantly different, 
percentage of family history of glaucoma com- 
pared to the open-angle glaucoma patients. 
That the glaucomalike disks were similar to 
either open-angle glaucoma or low-tension 
glaucoma is thus supported, because an in- 
creased prevalence of family history of glauco- 
ma has also been reported in subjects with both 
of these types of glaucomas.*” Although there 
were no significant differences between the two 
matched groups in our study, the mean values 
of disk parameters in open-angle glaucoma 
were usually slightly greater than those in 
glaucomalike disks. The percentage of fluoresc- 
ein-filling defects in glaucomalike disks was 
similar to open-angle glaucomas, whereas the 
percentage of nerve fiber layer defects in glau- 
comalike disks was significantly smaller than in 
open-angle glaucomas but significantly larger 
than in normal subjects, These observations 
may also support the hypothesis that a glau- 
comalike disk represents an early stage of some 
type of open-angle glaucoma. It is also possible 
that even though some of these patients had 
repeated automated visual field examinations, 
program 31 could have missed a scotoma be- 
cause its grid size is 6 degrees.” 

Subjects with glaucomalike disks with nor- 
mal intraocular pressures and normal visual 
fields have been described in epidemiologic 
and screening studies. Hollows and Graham,” 
on screening 4,608 persons, identified 102 
(2.2%) such persons. On further examination, 
24 (23.5%) of the subjects with abnormal disks 
suspicious for glaucoma were diagnosed as 
having some form of glaucoma. Levi and 
Schwartz,” in a screening study of 770 persons, 
identified 67 (8.7%) such persons with optic 
disks suspicious for glaucoma. In several other 
studies, the referral percentages for abnormal 
disks ranged from 5% to 12% with normal 
intraocular pressures. ”®®* 
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Fig. 2 (Tomita, Takamoto, and Schwartz). Mean 
volume profiles of whole cup of left eye of each group 
of subjects. Means and standard deviations (vertical 
bars) of disk cup contour area/disk area are shown at 
each depth/disk radius level. 


open-angle glaucomas and found that patients 
with glaucomalike disks were significantly 
younger and had a more frequent family histo- 
ry of glaucoma (Table 1). Open-angle glaucoma 
patients had a more frequent history of vascu- 
lar disease and disk hemorrhage than patients 
with glaucomalike disks. In the glaucomalike 
disk group, the percentage of nerve fiber layer 
defects was significantly higher than in the 
normal group but lower than the open-angle 
glaucoma group. We found no significant dif- 
= ference in the prevalence of fluorescein-filling 
~~ defects between the glaucomalike disk group 
>> and the open-angle glaucoma group. When 
< both of these groups of patients were matched 
on the basis of the percentage of the area of 
optic disk pallor os glaucomalike disks and 16 
primary open-angle glaucomas), patients with 
glaucomalike disks had measurements that 
were not significantly different from those who 
had open-angle glaucomas, except for the infe- 
rior area of the cup, which was significantly 
greater in the open-angle glaucoma patients. 
Patients with glaucomalike disks have usual- 
ly been described as having physiologic cups 
because their intraocular pressures and visual 
fields are normal. Fuchs and Duke-Elder' de- 
fined the physiologic cup as a congenital exca- 
vation of great size and depth of the optic disk, 
which, on ophthalmoscopic examination, may 
resemble a coloboma of the optic nerve head. 
Duke-Elder, to distinguish between physiolog- 
ic and pathologic cupping, asserted that “in the 











congenital condition, the cup is confined with- `- 


in the boundaries of the disk itself and does not 


extend as far as the periphery except on the 
temporal side.’’’ Because the measurements of 
the optic disks of our subjects were similar to 
those of patients with open-angle glaucoma, 
except for the inferior area of the cup, we did 
not consider these disks to have physiologic 
cups, especially because the volume of the cup 
and its volume profiles were generally not sig- 
nificantly different from those in open-angle 
glaucoma. 

Whether these disks represent some congeni- 
tal or physiologic entity or some form of open- 
angle glaucoma remains to be determined. Re- 
cently several studies have reported that larger 
optic disks were associated with large oups e 
and that they tended to occur in myopic eyes.” 
However, the mean refractive error for our 
patients with glaucomalike disks was —0.1 + 
1.0 diopters (spherical equivalent). The mean 
refractive error was not significantly greater 
than that in the open-angle glaucoma patients, 
and furthermore we excluded all subjects who 
had refractive errors greater than or equal to + 
3 diopters (spherical equivalent). Because we 
have no absolute measurements of these optic 
disks at present, however, some of these optic 
disks may be larger than normal with corre- 
spondingly larger-than-normal cups.” Of the 
glaucomalike disks, 75.0% of 22 eyes with optic 
disk fluorescein angiograms had abnormal 
readings, and 58.9% of 43 eyes with retinal 
nerve fiber layer photographs had abnormal 
readings, which are characteristic of open- 
angle glaucoma. It is, therefore, doubtful that 
these eyes had only physiologic cups. 

Beck and associates” found that blacks tend 
to have large optic cups in relation to their 
disks. Our population with glaucomalike disks, 
however, had a similar percentage of blacks in 
comparison to the randomly selected and 
matched groups with open-angle glaucoma. 

The glaucomalike disks may represent some 
form of open-angle glaucoma, perhaps future 
low-tension glaucoma, but manifested at an 
earlier age and stage of the disease before 
visual field loss has developed. Because the 
subjects with glaucomalike disks had normal 
intraocular pressures (15.0 + 2.7 mm Hg), and 
the morning diurnal curves of 17 such patients 
showed no tendency to high intraocular pres- 
sure, the hypothesis that these patients resem- 
bled patients with low-tension glaucoma is 
supported. However, the frequency distribu- 
tion of intraocular pressures in low-tension 
glaucoma tends to be higher with mean values 
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TABLE 3 


PERCENTAGE OF ABNORMAL PHOTOGRAPHS OF THE NERVE FIBER LAYER AND THE DISK FLUORESCEIN 


ANGIOGRAM OF THE RANDOMLY SELECTED GROUPS* 





GLAUCOMALIKE 
DISK GROUP 
Nerve fiber layer 
Right eye (48 photographs of 
25 eyes) 
Normal (44.8%) 
Slit or wedgelike defect (15.1%) 
Generalized thinning (40.1%) 
Left eye (30 photographs of 
18 eyes) 
Normal (37.7%) 
Slit or wedgelike defect (17.7%) 
Generalized thinning (44.6%) 


Disk fluorescein defects (22 photographs of 


22 eyes) 
Normal (25.0%) 
Abnormal (75.0%) 


PRIMARY OPEN-ANGLE 


GLAUCOMA GROUP 


(35 photographs of 
20 eyes) 
{ 5.0%) 
(12.1%) 
(82.9%) 


(35 photographs of 
20 eyes) 
( 3.6%) 
(21.4%) 
(75.0%) 


(18 photographs of 
18 eyes) 
(13.9%) 

(86.1%) 


NORMAL DISK 
GROUP 


(28 photographs of 
17 eyes) 
(75.0%) 

(10.7%) 
(14.3%) 


(51 photographs of 
26 eyes) 
(81.7%) 

( 6.7%) 
(11.6%) 


(9 photographs of 
9 eyes 
(83.3%) 
(16.7%) 





*The mean percentage of a total of four readings (two observers, two readings each). 


cantly smaller than those of the other two 
groups (P < .04). 

On volume profile analysis, there were no 
statistically significant differences in mean val- 
ues of contour area of the total cup at any depth 
of optic cup between the two matched groups 
(Fig. 2). An analysis by quadrant of the cup 
showed no significant differences between the 
two matched groups except at the level of the 
first depth (0.1) of the inferior quadrant (63.8% 
+ 11.6% in glaucomalike disks, and 72.0% 
12.1% in primary open-angle glaucomas; t 
2.1, P = .04). The volume profiles of the normal 


i+ 


i 


subjects were significantly smaller from the 
first depth (0.1) to the fifth depth (0.5) (P < 
.002) and more concave than in the other two 
groups. 


parrwres 


Discussion 


We compared a group of 48 patients who 
showed, on ophthalmoscopic examination, op- 
tic disks that appeared glaucomalike with a 
group of 48 randomly selected patients with 


TABLE 4 
VALUES OF TOTAL DISK PARAMETERS IN LEFT EYE 





MATCHED GROUP OF 
GLAUCOMALIKE DISKS 
(N = 22) 

DISK PARAMETERS MEAN + S.D. 
Pallor area/disk area (%) 43.6 + 6.9 
Cup volume/disk area (%) 24.1 + 5.8 
Cup depthrdisk area (%) 18.8 + 3.7 
Cup area/disk area (%) 53.2 + 8.6 


Cup slope (degree) 49.7+79 


MATCHED GROUP OF 


PRIMARY OPEN-ANGLE 
GLAUCOMAS NORMAL DISK GROUP 
(N = 16) (N = 18) 

MEAN + S.D. MEAN = S.D. 
46.2 + 10.5 15.9 + 11.1 
24.7 + 8.0 9.8 + 7.9* 
19.3 + 5.1 12.4 + 6.2* 
57.7 = 8.2 34.8 + 10.5* 


475+ 9.8 39.6 + 11.9% 





* Sample size for cup measurements of normal disks was ten. 
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TABLE 1 TABLE 2 
SYSTEMIC CHARACTERISTICS OF RANDOMLY OCULAR CHARACTERISTICS OF RANDOMLY SELECTED 
SELECTED SUBJECTS SUBJECTS 
GLAUCOMALIKE PRIMARY OPEN-ANGLE GLAUCOMALIKE PRIMARY OPEN-ANGLE 
DISK GROUP GLAUCOMA GROUP DISK GROUP GLAUCOMA GROUP 
(N = 48) (N = 48) (N = 48) (N = 48) 
Age (yrs) (mean + S.D.) 45.1 + 16.1 63.8 + 11.3 1.O.P., left eye (mean 15.0 + 2.7 22.9 + 7.8 
Maile 23 (48%) 23 (48%) + $.D. mm Hg) 
Female 25 (52%) 25 (52%) Refraction, left eye* -0.1 + 1.0 0.3413 
White 33 (69%) (65%) (mean + S.D. 
Black 15 (31%) 7 (35%) spherical 
Family history of glaucoma 11 (23%) 7 (15%) equivalent diopters) 
Blood pressure (mm Hg)* No. of patients with 1 (2%) 6 (13%) 
Systolic (mean + S.D.) 128.0 + 14.9 131.2 + 15.8 history of disk 
Diastolic (mean + S.D.) 78.2 + 10.5 79.6 + 83 hemorrhage 
Vascular disease’ 10 (21%) 24 (50%) 
Diabetes mellitus 6 (13%) 4 (8%) “N= 46. 
Shock or blood loss 4 (8%) 1 (2%) 
* Glaucomalike disks, N = 46; primary open-angle 8.4, P = .01) were significantly greater in the 


glaucomas, N = 44. 
‘includes vascular hypertension, atherosclerotic heart 
disease, and cerebrovascular disease. 


the photographs as having an increased 
amount of pallor and cupping, 15 as having 
asymmetric pallor and cupping, and 18 as hav- 
ing eccentric pallor and cupping (that is, en- 
larged more within the disk either superiorly or 
inferiorly). 

The systemic and ocular characteristics of the 
two groups are described in Tables 1 and 2. The 
mean age of the 48 patients with glaucomalike 
disks was significantly y younger than that of the 
48 patients with primary open-angle glaucoma 
(f = ~—7.1, P < .001). 

Although the number of patients with a fami- 
ly history of glaucoma was greater in the group 
with glaucomalike disks (11; 23%) than in the 
group with primary open-angle glaucomas 
(seven; 15%), and the number of patients with 
medical history of shock or blood loss was 
greater in the patients with glaucomalike disks 
(four; 8%) than in those with primary open- 
angle glaucoma (one; 2%), there were no statis- 
tically significant differences (P > .1) between 
the two groups of patients. Also, no statistical- 
ly significant differences in the number of pa- 
tients with diabetes mellitus, the mean blood 
pressure, or the mean refractive error were 
seen between the two groups. There were no 
statistically significant differences for sex and 
race distribution between the two groups. 

Intraocular pressure (f = 6.6, P < .001) and 
prevalence of history of vascular disease (x? = 





group w ath primary open-angle glaucoma than 
in the group with glaucomalike disks. Al- 
though of borderline significance, the preva- 
lence of ocular history of disk hemorrhage in 
the group with primary open-angle glaucoma 
was greater than that in the group with glau- 
comalike disks (x? = 3.84, P = .05) (Table 2). 

The mean maximum intraocular pressure, = 
standard deviation, determined from an esti- 
mation of the morning diurnal curve of 17 
patients with glaucomalike disks was 17.0 + 2.8 
mm Hg in the right eye, and 16.6 + 1.9mm Hg 
in the left eye. The mean minimum intraocular 
pressure + standard deviation was 12. sA: 
mm Hg in the right eye and 12.7 + 2.4 mm Hg 
in the left eye. Only one patient had a maxi- 
mum point of 21 mm Hg in the right eye. 

An eye with a glaucomalike disk in which an 
abnormal filling defect of the fluorescein was 
observed in the superior cup and an eye with a 
wedge-like defect of the nerve fiber layer are 
shown in Figure 1. In four readings (two ob- 
servers, two readings each) of the nerve fiber 
layer photographs (Table 3), the mean numbers 
of photographs found to be abnormal (slit-like 
or wedge-like defects or generalized thinning) 
for the two eyes in the normal, primary open- 
angle glaucoma, and glaucomalike disk groups 
were 12.5 (21.6%), 67.1 (95.7%), and 58.3 
(58.9%), respectively. The prevalence of an 
abnormal nerve fiber layer in the group with 
glaucomalike disks was significantly higher 
than in the normal oe (x? = 25.0, P < .001 
for the right eyes; x’ = 58.7, P < .001 for the left 
eyes), but significantly lower than in the group 
with primary open-angle glaucomas (x? = 61.6, 
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Forty-nine photographs considered adequate 
for reading were read by each observer. The 
kappa statistics for intraobserver agreements 
were 0.74 and 0.82, respectively. The kappa 
statistics for interobserver agreement were 0.73 
for the first readings and 0.83 for the second 
readings. 

For comparison of disk measurements, 22 
patients from the initial sample with glau- 
comalike disks were matched with 16 patients 
with primary open-angle glaucoma. They were 
matched for age, sex, race, and the percentage 
of optic disk pallor. We compared two-dimen- 
sional color fundus photographs to find similar 
amounts of pallor between the optic disks. The 
total percentage of area of disk pallor was then 
measured by computerized image analysis,” 
and matched between the two groups using 
only the left eye. 

The matched group of glaucomalike disk pa- 
tients consisted of ten women (four blacks, six 
whites) and 12 men (four blacks, eight whites). 
The group with primary open-angle glaucoma 
included seven women (two blacks, five whites) 
and nine men (two blacks, seven whites), all of 
whom had a typical glaucomatous visual field 
loss either in both eyes or in the left eye. The 
mean age and standard deviation of the 
matched groups with glaucomalike disks and 
primary open- angle glaucomas were 51.1 = 
14.9 years and 59.0 + 10.8 years, respectively. 
For the two groups there were no statistically 
significant differences for age, sex, and race 
distributions. 

An unmatched group of 18 randomly selected 
normal subjects as defined above was used asa 
reference for measurements of the optic disk in 
the left eye. Stereophotographs for the mea- 
surement of cupping were available in only ten 
normal subjects. The mean age of the normal 
subjects used for disk measurements was 65.3 
= 8,1 years. 

Pallor measurements were obtained from col- 
or optic disk photographs taken with a Zeiss 
model FF3 fundus camera and Kodachrome 
ASA 25 film. The measurements were made by 
one of us (G.T.) using the technique of compu- 
terized image analysis with the aid of manually 
applied plan points.’ Pallor measurements 
were expressed as percentage of the area of the 
optic disk. Two of the images or duplicates from 
multiple photographs of the same eye taken in 
one session were measured in random order 
and were masked for patient’s name and diag- 
nosis. Optimum reproducibility of the meas- 
urements was obtained by repeating measure- 
ments of the duplicate images in a masked 


fashion until all differences between two meas- 
urements were under 10%. Subjects whose 
computerized images of the optic disk were of 
poor quality for pallor measurements were ex- 
cluded from the study. The mean coefficients of 
variation and standard deviation for the differ- 
ence between the duplicate measurements of 
the total pallor area of the three groups (left 
eyes of 56 patients) were 2.8% + 1.9%. We used 
the mean values of the two measurements for 
analysis. 

Measurements of cup parameters of the optic 
disk were made by of one us (T.T.) using 
stereophotogrammetric techniques” from si- 
multaneous stereophotographs taken with the 
Donaldson camera.” Two stereophotographs, 
taken independently at the same session, were 
measured also in a masked fashion similar to 
that of the pallor measurements. Cup parame- 
ters used for analysis in the study were volume, 
area (area of surface opening), depth, and 
slope. All of these parameters are expressed as 
a ratio to the disk area x 100 (%), except cup 
slope, which is expressed in degrees. The mean 
coefficient of variation and standard deviation 
for the difference between the two, or dupli- 
cate, measurements of the total cup volume of 
the three groups (left eyes of 48 patients) was 
6.6% + 5.1%. We used the results of mean 
values of two measurements for the total disk 
and the four quadrants, using a St. Andrew’s 
cross to delineate the quadrants. 

In addition to disk parameters, we evaluated 
volume profiles of the optic disk cup. The 
volume profile is a plot of the contour area at 
each cup depth from the top to the bottom of 
the cup, which can be used to quantitate the 
optic disk cup shape. From the photogrammet- 
ric measurements of the cup volume, we ob- 
tained contour areas of the cup at each depth 
for the glaucomalike disk subjects, primary 
open-angle glaucoma subjects, and the normal 
subjects. Contour area is expressed as relative 
to the disk area, and the depth is expressed as 
relative to the disk radius. 

For statistical analysis, the means of two 
different groups were compared with the two- 
tailed f-test. For discrete variables, the chi- 
square (x°) test was used.” We considered P < 
.05 to be statistically significant. 


Results 


In 48 patients with glaucomalike disks, 15 
were categorized by subjective evaluation of 
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ate degree of pigmentation],’ presence of exfo- 
liation, treatment with beta-blockers, and the 
present or past use of systemic or topical corti- 
costeroids) were excluded. Additionally, all pa- 
tients with refractive errors (spherical equi- 
valents greater than or equal to +3 diopters) 
were excluded. 

The characteristics of the patients with glau- 
comalike disks were compared with those of a 
randomly selected sample of 48 patients with 
primary open-angle glaucoma as defined by 
typical glaucomatous visual field loss using the 
Goldmann perimeter or the Octopus automated 
perimeter, increased intraocular pressure (221 
mm Hg), and glaucomatous optic disk damage. 
Patients with refractive errors greater than or 
equal to +3 diopters in spherical equivalents, 
grade II or more pigment dispersion of the 
trabeculum, and the presence of exfoliation 
were also excluded. All of the patients with 
primary open-angle glaucoma were being treat- 
ed for their glaucoma. 

The clinical data of all patients were collected 
from their records. Data recorded on the day of 
optic disk photography were especially noted. 
Family history of glaucoma, history of blood 
loss or shock, diabetes mellitus, vascular dis- 
ease (vascular hypertension, atherosclerotic 
heart disease, and cerebrovascular disease) and 
record of optic disk hemorrhages were also 
recorded. Refractive error was recorded as 
spherical equivalents. Brachial blood pressure 
was measured with the patient in the sitting 
position. 

Thirty-four eyes of 17 patients with glau- 
comalike disks were measured for their diurnal 
curve of intraocular pressure, from 8:30 A.M. to 
about 12:30 p.m. Intraocular pressure was mea- 
sured every 30 minutes with the Goldmann 
applanation tonometer. It has been reported 
that intraocular pressures tend to peak in the 
morning, especially at 11:00 a.m. 

The prevalence of nerve fiber layer defects or 
abnormal fluorescein-filling defects in the optic 
disk was also estimated. A group of 18 normal 
subjects was randomly selected from an elderly 
citizens volunteer group and included for com- 
parison. In the group of normal subjects, no 
visual field loss was found using the Goldmann 
perimeter or the Octopus automated perimeter, 
nor did ophthalmoscopy detect glaucomatous 
disk appearances in either eye of all subjects. 
The intraocular pressures were always less 
than 21 mm Hg in both eyes on at least two 
independent occasions measured by the Gold- 
mann applanation tonometer. Subjects with a 


family history of glaucoma, a history of ocular 
disease, increased pigmentation of the trabecu- 
lum (grade I] or more), presence of exfoliation, 
and use of systemic beta-blockers or corticoste- 
roids were excluded. The mean age and stan- 
dard deviation of the 18 normal subjects was 
64.5 + 8.1 years. 

For assessing the nerve fiber layer, red-free 
fundus photographs’ were used and read by 
two observers (G.T. and B.S.), independently. 
Photographs of 51 eyes of 26 patients with 
glaucomalike disks, 40 eyes of 20 patients with 
open-angle glaucoma, and 35 eyes of 18 normal 
subjects were available. For each eye, three 
photographs taken at the same session of pho- 
tography were used for reading. The first pho- 
tograph was a 60-degree view with the optic 
disk centered. The second photograph was 
mainly focused on the superior half of the 
fundus, and the third photograph was focused 
on the inferior half of the fundus with the disk 
not present in the photograph. Each observer 
read the photographs twice in random order 
and masked. Results were expressed as normal, 
slithke or wedgelike defect, or generalized 
thinning of the nerve fiber layer. The slitlike or 
wedgelike defect and the generalized thinning 
were categorized as indicators of an abnormal 
nerve fiber layer, and for these two categories 
(normal or abnormal), intraobserver and inter- 
observer agreement in readings were estimated 
using kappa statistics."* A total of 226 photo- 
graphs considered adequate for reading were 
read by observer 1, and the kappa statistic for 
intraobserver agreement was 0.87. A total of 
224 photographs considered adequate for read- 
ing were read by observer 2, and the kappa 
statistic for intraobserver agreement was 0.85. 
The kappa statistic for interobserver agreement 
between the first readings was 0.79, and be- 
tween the second readings was 0.81. 

By means of a similar method, absolute 
fluorescein-filling defects in the optic disk were 
estimated.” From the sequence of photographs 
of fluorescein angiography of the optic disk, a 
photograph of the early arteriovenous phase of 
only one eye was selected for reading. Photo- 
graphs of 22 eyes of 22 patients with glau- 
comalike disks, 19 eyes of 19 patients with 
primary open-angle glaucoma, and ten eyes of 
ten normal subjects were available. Two ob- 
servers (G.T. and B.S.) read each photograph 
twice independently, and the results of the 
readings were expressed as normal or abnormal 
filling defect. Intraobserver and interobserver 
agreement was assessed using kappa statistics. 











Glaucomalike Disks Without Increased Intraocular 


Pressure or Visual Field Loss 


Goji Tomita, M.D., Takenori Takamoto, Ph.D., and Bernard Schwartz, M.D. 


We studied 48 patients who had glau- 
comalike disks with increased cupping and 
pallor, superior or inferior extension of cup- 
ping and pallor and asymmetry of cupping and 
pallor between eyes without increased intraoc- 
ular pressure or visual field loss, and open 
angles. We compared these patients with a 
randomly selected group of 48 patients with 
primary open-angle glaucoma. The mean age 
of the patients with glaucomalike disks (45.1 
+ 16.1 years) was significantly younger than 
the group with open-angle glaucoma (63.8 + 
11.3 years). Of the patients with glaucomalike 
disks, 11 (23%) had a family history of glauco- 
ma, 75% of 22 eyes with optic disk fluorescein 
angiograms had abnormal readings, and 59% 
of 43 eyes with retinal nerve fiber layer defects 
had abnormal readings. Photogrammetric 
measurements of the left disk cups were com- 
pared in 22 of the patients with glaucomalike 
disks to 16 matched patients with primary 
open-angle glaucoma. The only statistically 
significant difference was that the patients in 
the glaucoma group showed a larger cup area 
(surface opening) of the inferior quadrant. 
Our findings suggest that some glaucomalike 
disks may be one variant of primary open- 
angle glaucoma. 


ENLARGED OR ASYMMETRIC optic disk cupping 
and pallor, without other abnormal ophthalmic 
signs, have been considered to be normal varia- 
tions because of normal intraocular pressure 
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and the absence of visual field loss; these disks 
have been designated as physiologic cups.' By 
means of ophthalmoscopy, we identified 48 
patients with optic disks resembling glaucoma- 
tous disks with increased cupping and pallor, 
normal intraocular pressure, and no visual field 
loss. We termed these ‘‘glaucomalike” disks. 

Recent developments of the techniques of 
photogrammetry and computerized image 
analysis allow the quantitative evaluation of 
parameters of optic disks.*’ We analyzed the 
characteristics of a population of patients with 
glaucomalike disks and the characteristics of 
the disks, and compared them with a matched 
population of primary open-angle glaucomas 
to clarify the implications of the optic disk 
abnormalities. 
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We identified 48 patients with glaucomalike 
disks from our institution. None of the patients 
were being treated for glaucoma. The criteria 
for a glaucomalike disk were as follows: (1) 
resemblance to a glaucomatous disk (increased 
pallor and cupping, eccentricity of pallor and 
cupping with superior or inferior extension, 
differences between the two eyes in the amount 
of cupping and pallor sufficient to indicate 
asymmetric pallor and cupping); (2) no visual 
field loss detected using the Goldmann perime- 
ter by static and kinetic means, or the Octopus 
automated perimeter-2000R (programs 31 and 
7), on repeated evaluation; (3) statistically nor- 
mal range of intraocular pressures (under 21 
mm Hg on two or more independent examina- 
tions); (4) visualization of an open angle on 
slit-lamp gonioscopy; and (5) absence of other 
significant ocular disease except early cataract. 
Subjects with conditions that may have affected 
the intraocular pressure (such as increased pig- 
mentation of the trabecular meshwork [grade H 
or more by Scheie’s classification with moder- 
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sure lowering has been achieved, even if it is 
not brought within the normal range. In both 
cases, we may be unduly influenced by the 
intraocular pressure level compared to the 
‘normal range.” We should rather be guided 
by the severity of the damage and the initial 
intraocular pressure level in setting our goal for 
therapy. 

Perhaps the best strategy is to set a goal of 
intraocular pressure lowering based on the se- 
verity of cupping and field loss along with a 
sampling of several baseline intraocular pres- 
sures attained before treatment is started. For 
initial therapy, one aims for this goal and judg- 
es the intraocular pressure-lowering success of 
each therapeutic agent against this goal, not 
against the normal pressure range. The intraoc- 
ular pressure goal need not be established ab- 
solutely at the onset. One may use less trouble- 
some means of therapy freely to maximally 
reduce the risk of nerve damage, as long as 
little iatrogenic risk is being introduced. (Espe- 
cially in a patient with advanced disease, if one 
overshoots the initial intraocular pressure goal, 
one need not back off on the treatment if the 
therapy is convenient and well tolerated. The 
more the risk has been easily reduced, the 
better off the patient is). When more conse- 
quential therapy (carbonic anhydrase inhibi- 
tors, laser treatment, or surgery) is the next 
step, one must weigh the iatrogenic risk being 
introduced in relation to the reduction of glau- 
comatous risk achieved. 

In the long term, we monitor the intraocular 
pressure and compare this to the goal we set to 
see how well the therapy has worked. Ultimate- 
ly, the decision about whether or not the lower 
intraocular pressure achieved is sufficient can- 
not be judged solely from the pressure readings 
in relation to our initial pressure-lowering goal. 
The decision must be based, most importantly, 
on whether or not the damage has halted. The 
degree of damage must be quantified regularly 
to decide if more aggressive therapy is needed. 

I find decisions about advanced cases that 
have resisted easy means of therapy more diffi- 
cult than decisions about mild cases, where the 
future risk is less and the decision is therefore 
less consequential. The problem is that we have 
no firm data on which to calculate exact risks. 
As is so often the physician’s job, the risk must 
be qualitatively estimated by “clinical judg- 
ment.” However, I hope that if we can trans- 
form our thinking about the disease in terms of 
risk, with intraocular pressure level being only 
one of the factors to consider, we can think 


more soundly about management principles. 
Meanwhile we look for new therapeutic modal- 
ities to reduce risk factors other than the intra- 
ocular pressure, and by transforming our 
thinking in terms of risk reduction rather than 
pressure reduction, we will be prepared to 
consider these other modalities when they 
come along. 

Finally, clinical judgment about risk should 
enter into the decision about frequency of office 
visits. Patients must be seen often when there 
is a recent change in intraocular pressure (and 
it is not yet known how damaging it is), when 
therapy is being started, or when adjustments 
in treatment are made (presumably because the 
intraocular pressure level has been unsatisfac- 
tory). However, once glaucoma patients are on 
a stable course, most are routinely seen every 
three months. It would be sensible to see pa- 
tients at low risk less frequently. For example, a 
person with mild disease whose risk has been 
substantially lessened by lowering of intraocu- 
lar pressure may be seen less often if in the first 
couple of years the patient has been conscien- 
tious in treatment and stable in course. Con- 
versely, those patients with severe disease for 
whom intraocular pressure may not be reduced 
sufficiently may need to be seen more frequent- 
ly, and have their visual fields monitored more 
frequently. Fortunately, most patients have 
mild cases of the disease. To conserve health 
care costs, we might do better to see most 
patients, who have mild disease, less frequent- 
ly after a baseline and suitable length of stable 
course has been established. However, we 
must not limit frequent monitoring and treat- 
ment of those who are at higher and more 
imminent risk. 
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strable damage) based on age, race, and family 
history rather than an arbitrary intraocular 
pressure level. My inclination is to withhold 
intervention unless there is truly compelling 
evidence of risk (such as signs that damage is 
already occurring, or high intraocular pressure 
in an older individual or one with a predispos- 
ing genetic heritage). I would also consider 
treatment when there is considerable anxiety 
about the ocular status, a state from which the 
patient may need relief by the reassurance of 
preventive therapy. If treatment is started for 
any of these indications in a patient with no 
damage or equivocal damage, it seems wise to 
reevaluate the individual risk if such a patient 
reaches a point when riskier forms of treatment 
are considered because milder treatment had 
failed to lower the intraocular pressure. 

We all agree that damage already present is 
an indication for treatment. Evidently the risk 
factors, whatever they are, are present if dam- 
age has occurred. The severity of damage and 
the rate of its progress reflect the quantity of 
the factors that may be present. Therefore it is 
standard practice to treat such patients. (If 
treatment proved difficult or ineffective, we 
might make an exception if we thought some 
particular individual might not be at risk of 
further damage. One example might include a 
patient in whom a sector of the disk is dam- 
aged, as in Figure 3, but the remaining sectors 
lack the particular causal factor to allow dam- 
age. Another example might be a person whose 
intraocular pressure was formerly higher or a 
person who has recovered from a serious ill- 
ness during which other causal factors might 
have been present in higher quantities than 
they are now.) After deciding on therapy, in 
principle one could tackle the elimination of 
any or all of the causative risk factors. When we 
one day understand the pathophysiology of 
optic nerve damage, we may be able to restore 
connective tissue strength and blood flow, or 
alleviate whatever other biologic deficiencies 
are relevant. For now, however, the only con- 
tributing factor that we can tackle is the intraoc- 
ular pressure. 

Once the decision has been made to initiate 
treatment, the goal is to reduce the risk of 
damage or further damage. Obviously, the 
greater the initial risk, the geater is the amount 
of risk reduction that is required. As already 
stated, the best evidence of the degree of risk is 
the severity of damage that has already oc- 
curred. From the perspective introduced in this 
paper, there are two important implications: we 


may be presently overtreating those at low risk 
and undertreating those at high risk. 

The goal of treatment is not to bring the 
intraocular pressure into the normal range. We 
must abandon that criterion as the goal of 
therapy. Risk does not suddenly decrease as 
the intraocular pressure crosses the line from 
22 mm Hg to 21 mm Hg. Instead, the more the 
intraocular pressure is reduced, the more 
the risk is reduced. To set the goal of therapy, 
the risk of damage or further damage must be 
judged. The assessment of risk is not simply 
based on the intraocular pressure level, but on 
how much damage is present, and the rapidity 
of progression in patients whose course has 
been followed for awhile. More severe or rapid 
damage suggests an abundance of risk factors 
and a high risk of further damage. The patient 
with severe damage at an intraocular pressure 
of 23 mm Hg is in much more trouble than a 
patient with intraocular pressure of 32 mm Hg 
and only a small shallow scotoma. It is not the 
intraocular pressure level, but the amount of 
damage present in relation to the existing pres- 
sure that should govern our level of concern 
and the degree of pressure lowering we should 
strive to achieve. The danger in advanced cases 
is not just a higher likelihood of progressive 
change, but also that any further damage has 
more serious visual consequences. In a patient 
with severe damage at an intraocular pressure 
of 23 or 24 mm Hg, one must not be satisfied 
with an intraocular pressure of 20 to 21 mm Hg, 
but strive for an intraocular pressure 15 to 17 
mm Hg or lower. Ina patient with mild damage 
with an intraocular pressure of 32 mm Hg, one 
may settle for a pressure of 23 mm Hg and 
observe the clinical course for awhile before 
instituting more intensive therapy, especially if 
the next therapeutic modality is one that adds 
its own significant risk. 

I believe that often we are not aggressive 
enough in our approach to severe disease be- 
cause we are influenced by the intraocular pres- 
sure being “normal” when we should be asking 
if it is substantially reduced from the pressure 
at initial examination (which had produced 
damage). Conversely, we are sometimes over- 
zealous in the treatment of intraocular pressure 
level in patients with mild damage just because 
we have not brought it completely within the 
normal range. We sometimes overlook that this 
patient with mild or no damage is at low risk, 
no matter what the intraocular pressure. In 
such patients, the risk has been reduced sub- 
stantially if any substantial intraocular pres- 
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eration), it makes sense to direct detection 
efforts at those who are at highest risk, the 
elderly and those with genetic risk factors such 
as race and family history. One might recom- 
mend that suitable screening or a routine eye 
examination (without patient symptoms that 
need attention) be done according to age: 
for example, four times between the age of 30 
and 50 years, three times between the age 
of 50 and 60 years, five times between the age 
of 60 and 70 years, and yearly thereafter. The 
frequency of examination may be higher for 
blacks, those witha family history of glaucoma, 
or those who ona past examination were found 
to have high intraocular pressure, suggestive 
cupping, or severe myopia. In those who un- 
dergo eye examination to get corrective lenses, 
because of symptoms, or because of a minor 
injury, a careful optic nerve examination (in 
addition to intraocular pressure measurement) 
should always be done, because there is so little 
expenditure of effort added to what is already 
being done, and the risk of glaucoma is not 
entirely absent in those without age or genetic 
risk factors. 

The point to be made about detection (espe- 
cially in patients who most urgently need at- 
tention) is that it should be based on recogni- 
tion of damage by ophthalmoscopy or field 
testing. The frequency of screening for damage 
may be based mainly on the risk factors of age 
and genetic heritage. If a past complete eye 
examination had uncovered additional risk fac- 
tors (intraocular pressure increase, equivocal 
early cupping, severe myopia), then the risk 
is greater, and subsequently more frequent 
screening for damage is in order. In this 
scheme, intraocular pressure level, if known, is 
in its appropriate place as one of the risk factors 
that simply determines how often one should 
be screened for the presence of damage. The 
main indication of the risk of future damage 
(and hence the need for treatment) is already 
existing damage. 

The next clinical decision is whether or not to 
initiate therapy to lower the intraocular pres- 
sure. We have already moved away from the 
notions that all individuals with statistically 
abnormal intraocular pressure (over 21 mm Hg, 
for example) need treatment, and that none 
with intraocular pressures within the normal 
range are at risk. Naturally, the higher the 
intraocular pressure, the greater likelihood that 
damage will occur. Some of us also take into 
account race, age, and family history when 
deciding whether such an individual’s risk is 


great enough to warrant the cost, inconveni- 
ence, and side effects of preventive therapy. In 
truth, however, even with all the risk factors 
present, the incidence of field loss is low in a 
patient who at the time of initial examination 
has no detectable damage.” The absence of 
damage indicates that the causative risk fac- 
tors, including the level of intraocular pres- 
sure, have not been quantitatively sufficient for 
a long enough time in this patient to have 
caused damage. This has led to the widespread 
teaching over the past two decades that it is 
reasonable, or even desirable, not to treat a 
patient with ocular hypertension, no matter the 
degree to which risk factors, including abnor- 
mal intraocular pressure, are present. Of 
course, such patients are monitored regularly 
to detect early signs of damage, frequently at 
first, and less frequently as time proves that 
their condition is not likely to worsen rapidly. 
When intraocular pressure rise is of recent 
onset (from inflammation or trauma, for exam- 
ple) it is important to monitor the status often 
(two to three times a week at first, even for a 
pressure between 20 and 30 mm Hg) because 
damage may occur rapidly in a disk of unprov- 
en sturdiness, and action is needed if damage 
begins and progresses rapidly. 

More recently, there has been an increasing 
tendency to use preventive therapy in any 
patient with high intraocular pressure, because 
treatment with beta blockers, which is seem- 
ingly innocuous (at least to the eye), though 
expensive, has become available. Moreover, 
there has been considerable attention to the 
report that a large number of axons may be lost 
before damage is recognized,™ at least by the 
clinical methods commonly used a decade ago. 
Of course, beta blockers are not completely 
harmless. Additionally, although it may indeed 
require considerable nerve fiber loss in a partic- 
ular location to cause a change of visual sensi- 
tivity in the region,® modern automated perim- 
etry and greater attentiveness to generalized 
loss seem to allow earlier detection of mild 
damage,™ both of localized defects and genera- 
lized depression.'™ 

In any event, availability of less troublesome 
therapy and concern about detecting early 
damage over the last decade have resulted in a 
variation in judgment among ophthalmologists 
about when it is wise to initiate preventive 
treatment in patients who have high intraocu- 
lar pressure but no damage. From a risk factor 
perspective, it makes just as much sense to 
initiate treatment (in patients without demon- 
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- Migraine,” vasospasm,™” and myopia” 
= have also been mentioned as factors that in- 
crease the risk of glaucomatous damage. The 
relationship of glaucoma to diabetes and car- 
diovascular disease has been less certain.*” 
Only a few individuals with any of these risk 
factors get glaucoma, just as only a few 
individuals with intraocular pressure increase 
get glaucoma. 

The combined risk factors of age, family his- 
tory, race, signs of cardiovascular disease, and 
intraocular pressure level do not raise the total 
risk to a high level.” Therefore there must be 
other factors that we do not know about, or 
have not learned to quantify, that determine 
which patients will suffer. To date, the most 
reliable indicators that an individual has the 
right combination of factors to produce damage 
are: (1) the presence of damage and (2) the 
severity of damage. These indicators seemingly 
give a better estimate of the risk of further 
future damage than any of the other clinical 
findings. #4! From this follows that the degree 
to which intraocular pressure must be lowered 
to achieve a low risk depends mainly on how 


Yh Siem 


much damage is already present. "66 


Damage as the Guide to Glaucoma Manage- 
ment 

I do not deny that intraocular pressure level 
influences our evaluation and our decisions 
about management, especially considering that 
it is the only one of the causative factors for 
which we have treatment. Therefore, the effec- 
tiveness of a therapy in preventing further 
damage would be expected to correlate with its 
effectiveness in lowering intraocular pressure. 
However, I urge that intraocular pressure level 
be considered only one of several risk factors, 
and indeed perhaps not even the most impor- 
tant one. The main guide to clinical decisions is 
the total of all risk factors, and our best indica- 
tion of the net total future risk is the degree of 
damage already present and its rate of progres- 
sion. 16.6 

The first realm in which intraocular pressure 
has inappropriately dominated our decision 
making in glaucoma is in its recognition. When 
we say that a glaucoma test is part of acomplete 
eye examination, or that we will conduct glau- 
coma screening, we have meant that we will 
perform tonometry, and we have thought in 
terms of a cutoff intraocular pressure level such 
as 21 mm Hg. The problem with sucha criterion 
is that too many people are suspected of having 
glaucoma but do not have the abnormal intra- 


ocular pressure confirmed by repeat tonometry 
on another day, or they do not have any dam- 
age as a result of the high intraocular pressure, 
and usually never will. Additionally, one third 
of patients with glaucoma (persons with nerve 
damage) will have an intraocular pressure of 21 
mm Hg or less on any random occasion. If the 
cutoff is raised to 24 mm Hg to avoid an excess 
number of people without glaucoma becoming 
suspects who must undergo a complete ocular 
examination, then most people who do have 
glaucoma will not be picked up by tonometry 
alone. Tonometry isolated from other clinical 
signs is not useful for either diagnosis or 
screening.”® 

The purpose of glaucoma detection, either in 
a community screening program or in the of- 
fice, is to look for damage (that is, cupping or 
field loss), which can be done well by an optic 
evaluation“ or by a screening visual field exam- 
ination. Already existent damage of some de- 
gree is currently our best estimate of the risk 
that the person will develop symptomatic or 
disabling visual loss if no preventive treatment 
is undertaken. 

In the office, evaluation of the optic nerve 
with a slit-beam, magnification, and stereo- 
scopic viewing (for example, through a Hruby 
lens) is presently the most efficient and effec- 
tive method of detection. Visual field testing is 
the second line of detection and diagnosis and 
is conducted if there is any suspicion of nerve 
damage. (Quantitative visual field testing is 
traditionally also done if there is an elevated 
intraocular pressure to detect damage that may 
not have been evident by ophthalmoscopy and 
to provide a quantitative baseline against 
which any change can later be judged as an 
early sign of damage. It might be just as logical 
to obtain a quantitated visual test not only in 
those with high intraocular pressure, but also 
with those who have other substantial risk 
factors, suchas a strong family history of visual 
loss from glaucoma.) 

In glaucoma screening programs, ophthal- 
moscopy may not be a practical detection tool 
because it requires the judgment of an experi- 
enced examiner. However, quick suprathresh- 
old field testing may be suitable if the criteria 
are set to avoid over-referral of normal indi- 
viduals for a complete eye examination. In 
doing so, it is understood that patients with 
mild damage may be missed, but those with 
moderate-to-severe damage (that is, those who 
are at highest risk) should be detected. 

For the sake of efficiency (cost/benefit consid- 
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Fig. 4 T Broad flat cup in re 
disk with prominent peripapillary halo of exposed 
choroid. The patient is 62 years old and her intraocu- 
lar pressure is normal, 


in many patients there is congenital misalign- 
ment of the peripapillary tissue layers or an 
age-related peripapillary depigmentation or at- 
rophy* that, either way, is an anatomic risk 
factor that somehow makes the disk more vul- 
nerable and precedes the pressure-induced 
damage.” A crescent or halo of absent or depig- 
mented retinal pigment epithelium is particu- 
larly common in patients with damage at 
normal or mildly increased intraocular pres- 
sure,” and the sector of the disk most dam- 
aged usually corresponds to the sector with a 
depigmented peripapillary crescent.” Cases in 
which cupping is predominantly associated 
with peripapillary changes have been called 
senile sclerotic glaucoma,” or primary ischemic 
glaucoma,” implying a suspected but unproven 
vascular sclerosis as a pathogenic factor. It 
typically manifests in an older person with 
shallow broad cupping, prominent peripapil- 
lary halos, and normal or mildly increased 
intraocular pressure. 

These examples are not stages of severity of 
damage, but represent a variety of types of 
damage. Any one of them may later lead to the 
total optic nerve excavation typical of severe 
endstage glaucoma. Cases also differ with re- 
spect to visual effects (such as color and con- 
trast sensitivity), occurrence of disk hemor- 
rhage, and associated systemic factors.” | 
mention the variety of clinical manifestations 
not to classify the cases, but to point out there 
are likely several causative factors that enter 
into the formula for damage, of which intraocu- 
lar pressure is only one. A differing proportion- 
ate contribution of the several factors may ex- 
plain the variety seen in the cupping and field 


loss of glaucoma. Also included in the varying 
manner of manifestation is the inborn anatomic 
variation of the configuration of the optic nerve 
head and its surrounding tissues. 


Other Risk Factors and Indicators of Risk 

The preceding evidence and commentary are 
intended only to set the stage to consider glau- 
coma not as a pressure-induced disease, but as 
an optic neuropathy in which intraocular pres- 
sure is only one of several elements of the 
pathogenesis. However, after accepting this 
perspective, we are hampered by not knowing 
much about the other elements. 

We do recognize age as a risk factor,” and 
interestingly age may provide as accurate a 
prediction of future nerve damage as does 
intraocular pressure level.” Thus if you wanted 
to predict the risk that an individual (who is 
presently without cupping and field loss) will 
lose field over the next five years and were 
permitted to know only one risk factor by 
which to make your estimate, you might do as 
well or better to know the person’s age as to 
know the intraocular pressure level. Of course 
age itself is not the causal risk factor (and age is 
not a treatable factor). It is presumably some 
accompanying change in connective tissue 
microanatomy and chemistry or some accom- 
panying change in vascular physiology that is 
the causal link to nerve damage. We need to 
know what the underlying age-related changes 
are, both to estimate the risk better (that a 
particular 62-year-old is at higher risk than 
another 62-year-old because of a particular age- 
related abnormality in physiology that the 
other 62-year-old does not have) and one day to 
be able to direct therapy at the contributing 
age-correlated pathophysiologic factor. 

In addition to an age-correlated influence, 
there is a relation to genetic heritage reflected 
in familial and racial tendencies for glauco- 
ma.” Because important risk factors are con- 
stitutional (a genetic feature or an age-related 
alteration that affects both eyes of an individu- 
al), it is not surprising that if one eye is dam- 
aged there is a high risk of future damage in the 
fellow eye if it has an intraocular pressure that 
approaches the level of the first eye“! In a 
case like this, we cannot say that cupping in 
one eye is a causative factor for cupping in the 
other eye, but it is nonetheless a correlating 
predictive feature. The presence of damage in 
one eye tells us that the nonpressure contribut- 
ing factors are present and that the fellow eye is 
at risk. 
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intraocular pressures may exhibit a similar type 
of deep and somewhat widened cup because of 
stretching of the lamina cribrosa and other 
support tissue, seemingly without axon loss 
(and without field loss). If such a patient with 
increased intraocular pressure does begin to 
lose axons, the same diffuse enlargement of the 
cup and diffuse generalized field loss may oc- 
cur. Clinical interpretation may be difficult be- 
cause it is harder to recognize diffuse axon loss 
and field deterioration than to recognize local- 
ized loss (so that early in the progression of the 
disease one might not observe that axon loss 
has begun). The decision to start intraocular 
pressure-lowering treatment is made addition- 
ally difficult because we do not know the risk of 
tissue stretching in eyes that have not yet lost 
axons or had any other harm. However, we can 
suspect the relatively minor contribution of the 
nonpressure factors in patients in whom it has 
taken very high pressure to produce mild nerve 
changes. Moreover, we are not surprised that 
these other nonpressure factors might be less 
likely to occur in younger individuals because 
the sensitivity to intraocular pressure is clearly 
greater in older individuals. Spaeth” has called 
these cases “hyperbaric glaucoma” to empha- 
size that intraocular pressure dominates as a 
causal factor and presumably that other causal 
factors contribute less to the process. 

Contrast the first case with that in Figure 2. 
In this patient, the cupping appears less deep, 
but the cup is widened preferentially in the 
vertical direction. The damage results in local- 
ized paracentral scotomas that expand and coa- 
lesce into arcuate and nasal defects. Nerve 





Fig. 2 (Anderson). Glaucomatous optic disk with 
preferential loss of tissue near the poles and a splin- 
ter hemorrhage at the inferior margin. The intraocu- 
lar pressure was found to be only occasionally mar- 
ginally abnormal. 
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damage of this type seems typically to result 
from intraocular pressure in the only slightly 
abnormal range (22 to 29 mm Hg) and occurs in 
older patients. The intraocular pressure rise is 
only mild or moderate, so one suspects that the 
other causative factors predominate. Not 
knowing what these other factors are, we may 
tend to lump them together as “susceptibility 
factors,” because in effect they determine what 
intraocular pressure will be harmful. In cases 
such as this, these factors have caused the 
nerve to suffer at a modest pressure challenge. 

An example of cupping that represents tissue 
damage in a very confined region is shown in 
Figure 3. The entire disk was subjected to the 
same intraocular pressure, and such localized 
damage emphasizes that the other contributory 
factors can act in a specific sector or location in 
the disk. Some such cases with a prominent 
notch have been likened to an optic pit,“ and 
focal ischemia has been suspected to be the 
cause.” “> However, we do not know if such 
cases are purely ischemic with no contributing 
insult by the intraocular pressure, or if there is 
perhaps a collapse of the disk because of a focal 
weakness in the lamina cribrosa. We also do not 
know if the rest of the disk is perhaps at low 
risk because the other sectors lack the suscepti- 
bility factor. 

Extensive absence of retinal pigment epithe- 
lium around the disk is shown in Figure 4. 
Some of this absence may represent atrophy of 
the retinal pigment epithelium that accompa- 
nies nerve damage.” I suspect, however, that 





Fig. 3 (Anderson). Localized notch of tissue loss at 
the inferior disk margin in the glaucomatous optic 
disk of a 42-year-old man with pigmentary glaucoma. 
The fellow eye has total cupping. 
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continuum. We should not think that a certain 
cutoff intraocular pressure level puts one at 
risk. 

We see the continuity of risk from intraocular 
pressure in both cross-sectional studies® (to see 
how many are already damaged) and longitudi- 
nal epidemiologic studies*” (to see how many 
develop future damage). In cross-sectional 
studies, for example, individuals with intraoc- 
ular pressures between 15 and 20 mm Hg have 
a low prevalence of optic nerve damage, but the 
degree of damage relates to pressure level even 
in the normal range.” The prevalence of dam- 
age is greater among those with an intraocular 
pressure of 25 to 30 mm Hg, but the proportion 
with damage is less than 50% until the pressure 
is over 35 mm Hg. In longitudinal studies, it is 
suggested that in those who are initially un- 
damaged, the risk of future damage depends to 
some degree on intraocular pressure level. 

The continuity covers the entire range 
of naturally occurring intraocular pressures. 
There is no special intraocular pressure level at 
which the risk strikingly increases, and in par- 
ticular, there is nothing magical about the pres- 
sure of 21 mm Hg. There may be no naturally 
occurring intraocular pressure so small that 
there is no risk. At the other end of the scale, 
there is no naturally occurring intraocular pres- 
sure that is absolutely certain to be harmful; it 
is surprising how many people survive acute 
glaucoma with severe pressure increase for 
several hours or even a few days with no 
damage to the optic nerve. ™” 

We are convinced that intraocular pressure is 
a causative risk factor, not just a correlating 
factor. We need not be confused by the occur- 
rence of normal-tension glaucoma (‘‘low- 
tension” glaucoma) or so-called “ocular hyper- 
tension” (high intraocular pressure without 
damage). These cases simply exemplify that a 
small proportion of the population is harmed 
by normal intraocular pressure (because the 
risk of damage at normal pressure is not as low 
as 0%) and that a certain proportion of the 
population is unharmed at high intraocular 
pressure (because the risk of damage at this 
pressure is not 100%). It is indeed these non- 
concordant cases that remind us that intraocu- 
lar pressure is only one risk factor and not the 
entire story. Clearly, damage is influenced in 
large part by other risk factors. Some ophthal- 
mologists have even believed that in some 
patients with normal-tension glaucoma, the 
intraocular pressure level component is so 
overwhelmed by the other factors it might not 


participate at all," although there is now 
some evidence that pressure level is likely in- 
volved.” 


Variation in Clinical Manifestation as Evi- 
dence of Other Risk Factors 

Although the intraocular pressure level that 
is harmful varies with individuals, we can rec- 
ognize a variety of types of damage as evidence 
that other factors are at play. Without attempt- 
ing a comprehensive classification, I would like 
to describe several cases that seem to me differ- 
ent and that are perhaps the result of differing 
combinations of the several causal risk factors 
for glaucomatous cupping. 

Figure 1 shows the disk of an individual who 
has a deepening and general enlargement of 
the cup with diffuse partial loss of axons. The 
field loss in such a patient begins as a genera- 
lized loss of sensitivity spread over the field. 
Only later is there more damage in one region 
of the disk than in another, which creates a 
superimposed element of localized visual field 
loss in a nerve fiber bundle pattern. These 
patients are not considered as typical as the 
patients illustrated subsequently, but genera- 
lized loss is now more recognized than be- 
fore.” Sometimes these patients are younger 
and have strikingly high intraocular pressures”! 
(for example, 30 to 50 mm Hg), which may be a 
secondary type of pressure increase. Patients 
with ocular hypertension and strikingly high 





Fig. 1 (Anderson). Enlarged cup (compared to 
several years earlier), representing diffuse optic 
nerve damage. This 68-year-old man suffered gradu- 
al generalized depression of the visual field over 
several years with intraocular pressures that re- 
mained near 30 mm Hg despite medical therapy. 
Surgery could not control the intraocular pressure. 
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exist there must be an aneurysm present. The 
likelihood of rupture would logically depend 
on the degree of weakness of the blood vessel 
wall. It would not be surprising if the blood 
pressure also had something to do with the 
occurrence of a rupture, and that the degree of 
weakness in the wall may determine the pres- 
sure at which rupture would occur. At the 
extreme, the wall may become weak enough to 
rupture because it cannot contain even the 
normal arterial pressure. Note that there is an 
interplay between more than one causal factor, 
and that each is ‘‘dose-related.’’ The risk in- 
creases with increasing local weakness of the 
adventitia and increasing level of blood pres- 
sure. 

A different example makes clear another 
characteristic of statistical risk factors. The risk 
of developing a parasitic disease may be related 
to eating contaminated food. The eating of 
parasite eggs is a causal factor, and is likely 
dose-related. A certain number of parasite eggs 
may be ingested with little chance of harm, but 
with a greater number ingested, the risk of 
developing disease increases, as does the likely 
severity of the disease. Such clear causal rela- 
tionship may make one think that the parasites 
are the cause of the disease, but in reality, 
biology is always more complex. Some 
individuals may have a host response that is 
partly or totally protective. Host factors alter 
the number of parasites that may be ingested 
without harm, or may alter the exact manifesta- 
tion of the disease. The disease, then, is the 
result of at least two dose-related causal risk 
factors: a dose of permissive host environment 
and a dose of parasites ingested. In a descrip- 
tive sense, some quantitative component of 
host environment and the number of parasites 
ingested are each risk factors. Both are causal in 
the pathogenic mechanism, and both risk fac- 
tors exhibit a dose-response characteristic. 

In this parasite example, another risk factor 
may be considered, that of speaking Spanish or 
Portuguese. This factor does correlate with the 
occurrence of disease, because it correlates 
with residing in tropical South or Central 
America, where the particular parasite I have in 
mind is found. Although statistically this is 
calculated as a risk factor, it is clearly not 
causal. Teaching someone Spanish will not in- 
duce the disease (unless they are persuaded to 
move to the tropics), and speaking English in 
the tropics will not prevent or cure the disease. 
The point is that risk factors are associated with 
the disease, and they may be either causal or 


not. Both causal and noncausal risk factors are 
indicators or preceptors of risk, but the distinc- 
tion between causal and noncausal risk factors 
is important, not only in understanding the 
disease process (pathogenesis), but also in 
planning treatment. 


Glaucoma and the Pressure Risk Factor 
Although I will emphasize the presence of 
other risk factors, it is clear that intraocular 
pressure is one of the risk factors for nerve 
damage (and visual loss). Additionally, it is a 
causal factor. In cases of secondary glaucoma, 
unilateral nerve damage may follow unilateral 
pressure increase.’ Moreover, experimental 
production of high intraocular pressure in ani- 
mals results in typical glaucomatous cupping.” 
Finally, at least in patients who begin with 
moderately high intraocular pressure, clinical 
experience has shown that damage is halted by 
sufficient lowering of the intraocular pressure. 
Overall, the lower the pressure achieved with 
therapy, the less the chance of suffering more 
field loss.*’ (Studies are now underway that 
may show the same benefit in patients who 
have suffered damage from normal levels of 
intraocular pressure.) Clearly, intraocular pres- 
sure is a causal risk factor, and this fact forms 
the rationale for our consensus that lowering 
the intraocular pressure reduces the risk of 
future nerve damage and visual loss in addition 
to any damage that might already be present. 
However, we have made a major mistake in 
the past when we determined the distribution 
of normal intraocular pressure in the normal 
population, defined the normal limits that con- 
tain 95% of the population, and equated this 
arbitrary cutoff on the normal pressure distri- 
bution with the point at which risk of nerve 
damage begins. The truth is that we cannot 
know what intraocular pressure typifies glau- 
coma by looking at the normal population. We 
have to look at those with glaucoma and deter- 
mine the range of their intraocular pressures. 
Then we can look at the whole population to 
determine the proportion of people at each 
place in the range of intraocular pressure who 
do not have nerve damage (and never will). In 
such a survey, it would be determined that the 
frequency of damage increases gradually over a 
wide range of intraocular pressure. For this 
article, it is not important that we specify exact 
frequencies, but it is important that we change 
our manner of looking at any given intraocular 
pressure level. We must realize that the likeli- 
hood that the pressure will produce harm is a 
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I discuss the condition of chronic glaucoma 
in terms that make high intraocular pressure 
simply one of several risk factors instead of an 
integral part of the disease definition. I review 
some of the clinical observations that consti- 
tute a basis for this perspective and explore the 
immediate therapeutic implications of this 
manner of conceptualizing the disease. 


Tue tire of this article is not “Glaucoma: 
Pressure That Produces Damage.” My empha- 
sis is on the damage. I do not deny that intraoc- 
ular pressure is a prime causative factor, but it 
is time to emphasize that damage, not pres- 
sure, is the important feature of the disease. 

I am not reemphasizing that visual loss is the 
important consequence in a patient who suffers 
from glaucoma. What I mean to do is highlight 
that the degree and rapidity of damage do not 
relate to intraocular pressure alone; other path- 
ogenic elements are as important as pressure, 
or perhaps even more important, in determin- 
ing the fate of the optic nerve. 

Almost by definition, we have considered 
glaucoma to be a condition in which pressure 
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damages the optic nerve. This cause-and-effect 
relationship is challenged by cases of glaucoma 
without increase in intraocular pressure 
(‘‘normal-tension glaucoma”) and by cases 
with no cupping or field loss despite abnormal- 
ly high intraocular pressure (‘ocular hyperten- 
sion”). These discrepant cases show that al- 
though intraocular pressure is only one of the 
causative factors in glaucoma, the level of in- 
traocular pressure that is damaging in a given 
eye is variable. 

We do not know the nature of the pathogenic 
factors that account for variable pressure sensi- 
tivity, but it is time that we consider glaucoma 
as an optic neuropathy in which intraocular 
pressure is only one of several contributing 
factors. To manage the disease better, we must 
reduce our single-minded attention to the pres- 
sure level. We should pay more attention to the 
sensitivity of the optic nerve and rate of dam- 
age when making clinical decisions. The judg- 
ment about initiating therapy should not be 
based on intraocular pressure level alone, but 
should be based also on the risk of further 
damage, which is currently best estimated by 
the degree of damage already present. Once 
treatment is started, the goal is not to make the 
intraocular pressure normal, but to make it 
safe. The degree to which pressure should be 
lowered must be individualized according to 
the severity of the damage relative to the pres- 
sure level. 

We must also continue scientific study of the 
underlying mechanism of glaucomatous nerve 
damage to find therapy directed at the causa- 
tive elements other than intraocular pressure. 


The Concept of Risk Factors 

We need to explore what is meant by a risk 
factor. Consider the rupture of an aneurysm. 
Certainly we would expect that for rupture to 
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Fiuorometholone was ocularly applied to both eyes of pregnant rabbits at various dosage levels 
on days 6 to 18 of gestation. A significant dose-related increase in fetal abnormalities and in fetal 
foss was observed. 

Nursing Mothers: it is not known whether topical ophthalmic administration of corticosteroids could 
result in sufficient systernic absorption fo produce detectable quantities in breast milk, neverthe- 
less, the physicion shouid consider having the patient discontinue nursing while the drug is being 
administered. 

Pediatric Use: Safety and effectiveness in children have not been established. 

ADVERSE REACTIONS: Adverse reactions include in decreasing order of frequency, elevation of 
intraocular pressure (IOP) with passible development of optic nerve damage; loss of visual acuity 
or defects in fields of vision; posterior subcapsular cataract formation; and delayed wound healing. 
The following have also been reported after the use of topical corticosteroids: Secondary ocular 
infection from pathogens liberated from ocular tissues and, rarely, perforation of the globe when 
used in conditions where there is thinning of the cornea or sclera. 


© ALLERGAN PHARMACEUTICALS 
A Division of Allergan, inc, irvine, CA 92733. 
©1989 Allergan, inc. 
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For 17 years, Perkins Tonometers have reigned 
as the very finest hand-held Goldmann applanation 
tonometers in the world. The Perkins MKI! combines 
our proven expertise with input from practitioners 


around the globe, to create a tonometer so precise 
and convenient that it has become a standard by 
which all others are judged. 

Only Clement Clarke offers you a full featured 
Goldmann applanation tonometer in one of the 
lowest priced instruments on the market. And we 
can maintain the accuracy and performance of your 
Perkins Tonometer with our innovative new Perkins 
Recertification Program, PRP, a series of calibration 
and maintenance procedures created to ensure years 
of contident use under the most demanding conditions. 

For more information on the Perkins Recertification 
Program (PRP] or the Perkins MKII please fill out and 
send this ad to Clement Clarke, Inc. or call us toll-free 
at 1-800-848-8923, and find out why Perkins' design, 


features, and factory service make it... 


The tonometer held in the highest esteem. 
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Microlase is a brand new and 
exciting development by Keeler 
which is utilizing the very latest 
in laser diode technology to bring 
the Ophthalmologist the first 
truly portable, efficient and 
affordable diode laser designed 
for retinal photocoagulation and 
laser trabeculoplasty. 


The Keeler Microlase is a self-contained unit weighing 
less than 10 pounds and utilizes an invisible wavelength 
of 810nm. Dielectric filters are utilized to protect the 
physician. A mechanical shutter system is not neces- 
sary and the physician visualizes an uninterrupted view 
of the retina during treatment. 


The Keeler Microlase requires no special electrical or 
cooling facilities and easily attaches to the tonometer 
plate of any Haag Streit or Topcon SL3E slit lamp 
making this innovative laser entirely portable. 


Keeler Instruments, innovators in optical technology 
for the Ophthalmologist will introduce Microlase at 
the A.A.O. In New Orleans. We invite you to visit and 
discover personally how the development of diode — 
technology for transpupillary photocoagulation will 
revolutionize the future of lasers in ophthalmology. 
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Grieshaber 


Three for Capsulectomy 


With the advent of visco-elastic agents, these 
recent additions to our line of Sutherland 
Rotatable Microsurgery Instruments are 
proving to be especially effective for 

cutting and removal of the capsule and 
secondary membranes. 


Working within the confines of the 
eye, their microscopically precise tips 
and unique rotatable design give 
you clean cuts with exceptional 
control. 


Over 30 Sutherland rotatable 
instruments are offered by 
Grieshaber for a variety of 
anterior and posterior 
procedures. Please 

call us for further 
information or to 

place your order: 

(215) 741-0550 


612-01: Angled Scissors, 55 


612-77: Straight Rounded Scissors 


pame 


612-98: Pic Forceps 


Grieshaber & 


3000 Cabot Blvd. West 
PO. Box 1099 
Langhorne, PA 19047 
Telephone (215) 741-0550 
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. McLean, “Oculomycosis” 
. Dunphy, “The story of retinoblastoma” 
Shaffer, “Genetics and the congenital glaucomas” 
. H. Leopold, “New dimensions in ocular pharmacology” 
. B. Anderson, “Ocular lesions in rheumatoid syndromes” 
. Chandler, “Surgery of congenital cataract” 
. C. Kronfeld, “Functional characteristics of surgically produced outflow channels” 
. E. Maumenee, “Clinical entities in uveitis” 
B. Becker, “Diabetes mellitus and primary open-angle glaucoma” 
E. S. Malbran, “Corneal dystrophies. A clinical, pathological, and surgical approach” 
E. W. D. Norton, “Intraocular gas in the management of selected retinal 
detachments” 
B. R. Straatsma, “Lattice degeneration of the retina” 
B. Jones, “Principles in the management of oculamycosis” 
F. C. Blodi, “The pathology of orbital bones” 
J. D. M. Gass, “Problems in the differential diagnosis of choroidal nevi and 
melanomas” 
W. H. Spencer, “Drusen of the optic disk and aberrant and axoplasmic transport” 
N. Ashton, “Allergic granulomatous nodules of the conjunctiva” 
H. Kaufman, “The correction of aphakia” 
C. L. Schepens, “Clinical and research aspects of open-sky vitrectomy” 
S. Mishima, “Clinical investigations on the corneal endothelium” 
A. Patz, “Clinical and experimental studies on retinal neovascularization” 
G. R. O’Connor, “Factors related to the initiation and recurrence of uveitis” 
R. Machemer, “The importance of fluid absorption, traction, intraocular currents, 
and chorioretinal scars in the therapy of rhegmatogenous retinal detachments” 
B. E. Spivey, “Survival with excellence: Education and the future of ophthalmology” 
J. Kinoshita, “Aldose reductase in the diabetic eye” 
G. K. von Noorden, “A reassessment of infantile esotropia” 
T. M. Aaberg, “Management of anterior and posterior proliferative vitreoretinopathy” 
D. R. Anderson, “Glaucoma: The damage caused by pressure” 
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their favorite contact lens. 
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). Secretary P.K. Student M.M. Actress T.S. Athlete S.P. Programmer E.M. Mailman 


VUE 


(etafilcon A) 
Disposable Contact Lens fan ni 







The Better Choice _ 
in Vision Correction ~~ 


( VISTAKON’) 


a fohmonafohmon company 


Look who's throwing away 








N.R. Salesman 


More patients... 
more opportunity. 


After dispensing literally millions 
of ACUVUE? (etafilcon A) 
Disposable Contact Lenses, 
practitioners have found that 
ACUVUE offers widespread 
appeal. ACUVUE patients include 
not only prior extended wear, 
but also prior daily wear patients. 
In fact, over 25% of ACUVUE 
patients are previous spectacles 
wearers, contact lens dropouts, 
and new fits. This high degree of 
patient appeal can represent a 
major new practice-building 
opportunity for you. 

Experience also 
demonstrates that ACUVUE 
appeals to patients regardless of 
income levels because of its 
affordability when comparably 
priced to reusable contact lenses 
requiring solutions. 


Diverse sources of ACUVUE patients’ 


Dally, wear AA a 


Contact lens dropouts 
Extended wear 


No previous correction 





J.B. Working Mother 


Extraordinary benefits 
beyond ordinary lenses. 


Both patients and practitioners 
report superior vision and 
comfort with the ACUVUE lens. 

The convenience of 
disposability and the comfort of a 
new, sterile lens on the eye every 
week will appeal to the vast 
majority of those patients whom 
you ve identified as appropriate 
candidates. ACUVUE also 
provides improved patient 
compliance* since it eliminates 
complicated lens care regimens. 
In a recent survey, compliance 
with ACUVUE was 91% .' 













Percent of patients rating ACUVUE 
superior to their previous vision care 
modality” 


Comfort 


Visual Acuity 


*Compliance defined as lens wear no longer than recommended wear schedule. 


© VISTAKON, Inc. 1989 


ACUVUE is a registered trademark of VISTAKON, INC. 


L.P. Business Traveler 


M.K. Brick] 


Outstandi 
practice-building support. 


The VISTAKON Performance 
Partnership—an unprecedented 
program of practice-building 
support — will help you convert 
the excellent appeal of ACUVUE 
into ongoing revenue potential in 
your practice. For example, we 
provide in-depth sales consultatio 
and practice management 
services, plus a liberal supply of 
no-charge diagnostic lenses. 

To generate patient demand, we 
offer the ADvantage Co-op 
Marketing Support Program. ..anc 
unequaled consumer advertising. 
And to enhance patient appeal, 
compliance, and your cash flow, 
an exclusive Monthly Payment 
Plan is also available. 

With support like this, 
you ll be able to interest more 
and more of your patients in 
throwing away their favorite lens 
Call 1-800-874-5278 for more 
information that can help make 
ACUVUE a success in your 
practice! 

References: 1. Compliance Survey, data on file, VISTAKON 


Inc. 2. Wave II of the Disposable Wear Lens Tracking 
Study, data on file, VISTAKON, Inc. 
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: The better way to 
E = predict acuity in 

: cataracfous and 
Capsulotomy 
patients. 


Comparison between the 
Haag-Streit interferometer 
and other instruments 
indicates that the Lotmar 
Visometer provides a higher 
degree of reliability in asses- 
sing post-operative visual 
acuity in cataract and 
capsulotomy procedures. 
Here are some specifics. 
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The Lotmar Visometer, 
easily mounted on any Slit 
Lamp 900, offers proven, 
greater ability to penetrate 
denser media even with 
serious turbidity. 

It is acknowledged to pro- 
vide greater reliability in 
assessing postoperative 





Prospective studies in consecutive patients * 


| e N S S redid within Interferometer Potential acuity meter 
Capsulotomy On line 96.0% 33.0% 
30 patients Two lines 96.0% 56.6% 
Cataract One line 82.0% 26.0% 
300 patients Two lines 96.0% 64.0% 


* Wade Faulkner. M.D., F.A.C.S., Mobile Eye, Ear, Nose & Throat Center, Mobile, Alabama 









visual acuity through its reasonably priced and fully 


Haag-Streit Service, Inc. — use of the moire fringe supported by the leader in 
subsidiary of Haag-Streit AG., Berne Switzerland technique as compared ophthalmological instrumen- 
’ Industrial Park, Waldwick, New Jersey 07463 with letter charts. It is tation worldwide. 


201) 445-1110 





RARE EARTH 


INTRAOCULAR MAGNET 


e Atraumatic Removai of Magnetic 
Intraocular Foreign Bodies. 


e 24K Gold Plating 

e Non Electric 

e Autoclavabie 

e Compatible with Vitrectomy Systems 
e Clinically tested worldwide 

e Size available 20 ga (0.89 mm) 


AMERITEK, U.S.A. 


{444 Biscayne Bivd., Suite 220, Miami, FL 334132 


TL. (305) 374-8058 e TX. 264805ABSC 
FX. (305) 372-0779 


MARYSVILLE 
MEDICAL 
GROUP 





We are a 46 physician multi-specialty 
Group seeking a Board Certified/Eligible 
General Ophthalmologist. The Eye De- 
partment consists of two Ophthalmolo- 
gists and optometric support. We offer a 
competitive salary first year with produc- 
tion incentive, partnership thereafter. 
For additional information, please send 
CV to: 


Warren J. Boyer, Jr., M.D. 
Marysville Medical Group 
800 Third Street 
Marysville, California 
95901-5889 





AMERICAN JOURNAL OF OPHTHALMOLOGY November, 1989 


PROPINE“(dipivefrin HCI) 


ophthalmic solution, USP, 0.1% with 
C CAP™ Compliance Cap B.I.D. 


INDICATIONS: Propine (dipivefrin HCI) is indicated as initial 
therapy for the control of intraocular pressure in chronic open- 
angle glaucoma. Patients responding inadequately to other 
antiglaucoma therapy may respond to addition of Propine. In 
controlled and open-label studies of glaucoma, Propine 
demonstrated a statistically significant intraocular pressure- 
lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pres- 
sure reductions ranging from 20-24%. Therapeutic response 
to Propine twice daily is somewhat less than 2% epinephrine 
twice daily. Controlled studies showed statistically significant 
differences in lowering of intraocular pressure between Propine 
and 2% epinephrine. In controlled studies in patients with a 
history of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance. Therapeutic 
response to Propine twice daily therapy is comparable to 2% 
pilocarpine 4 times daily. In controlled clinical studies com- 
paring Propine and 2% pilocarpine, there were no statistically 
significant differences in the maintenance of IOP levels forthe 
two medications. Propine does not produce miosis or accom- 
modative spasm which cholinergic agents are known fo 
produce. The blurred vision and night blindness often asso- 
ciated with miotic agents are not present with Propine therapy. 
Patients with cataracts avoid the inability to see around len- 
ticular opacities caused by constricted pupil. CONTRAINDICA- 
TIONS: Propine® should not be used in patients with narrow 
angles since any dilation of the pupil may predispose the patient 
to an attack of angie-closure glaucoma. This product is con- 
traindicated in patients who are hypersensitive to any of ifs com- 
ponents. PRECAUTIONS: Aphakic Patients. Macular edema has 
been shown to occur in up to 30% of aphakic patients treated 
with epinephrine. Discontinuation of epinephrine generally 
results in reversal of the maculopathy. Pregnancy: Pregnancy 
Category B. Reproduction studies have been performed in rats 
and rabbits at daily oral doses up to 10 mg/kg body weight 
(5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to 
dipivefrin HCI. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. Nursing Mothers. It is not known whether this 
drug is excreted in human milk. Because many drugs are 
excreted in human milk, caution should be exercised when 
Propine is administered to a nursing woman, Usage in Children. 
Clinical studies for safety and efficacy in children have not been 
done. Animal! Studies, Rabbit studies indicated a dose-related 
incidence of meibomian gland retention cysts following topical 
administration of both dipivefrin hydrochloride and epinephrine. 
ADVERSE REACTIONS: Cardiovascular Effects. Tachycardia, 
arrhythmias and hypertension have been reported with ocular 
administration of epinephrine. Local Effects. The most frequent 
side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunc- 
tivitis, mydriasis and allergic reactions to Propine have been 
reported infrequently. Epinephrine therapy can lead to 
adrenochrome deposits in the conjunctiva and cornea. 


© ALLERGAN PHARMACEUTICALS 
A Division of Allergan, inc. 
irvine, CA 92713 
©1989 Allergan, inc. 








The New Math 


One school of thought considers Propine and pilocarpine 
to be equivalent in the ‘concomitant therapy’ equation. They 
are anything but. 

Propine is nonmiotic. It will not cause the inconvenience 
frequently associated with miosis. 

And Propines b.i.d. dosage is simpler than the typical daily 
regimen of q.i.d. pilocarpine-which may help compliance. 

As might the C Cap Compliance Cap™ which sits 
atop every bottle. 


Propine or pilocarpine? Today’s answer is clear. 


Propine™ (dipivefrin HCI) 
ophthalmic solution, USP 0.1% with 





C Cap™ Compliance Cap B.D. = sae 
Propine 
Note that Propine should not be used in patients with agra kên 


narrow angles or those hypersensitive to its components. C Cap” 
: ¢ ia o 5 ‘ COMP ANCE COP 
Please see adjacent page for brief prescribing information. B.I.D. 


= ALLERGAN PHARMACEUTICALS 
A Division of Allergan, Inc 
Irvine, CA 92713 
© 1989 Allergan, Inc, 





LASERTEK ON YOUR SIDE 
IN THE FIGHT FOR SIGHT 








THE PROVEN PERFORMERS 





VISION OF LASERMAT 
10575 Newkirk Street, suite 740, 
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ying On! 


The Patient 


63-year old art teacher with cataract or 
vitreoretinal traction. Still has remarkable 
drawing skills— wants to continue teach- 
ing art. Fears her vision will deteriorate 
further, even after undergoing surgery. 


The Surgeon 

Just as your patient relies completely on you 
to perform her anterior or posterior surgery 
with extreme care and precision, you should 
rely on an ophthalmic surgery system that 
performs as precisely as you do. 


The PREMIERE” 

The New STORZ PREMIERE™ for anterior seg- 
ment surgery does precisely that. Years of 
intensive development and extensive clinical 
testing have resulted in a system that per- 
forms phacoemulsification and I&A with 
unparalleled reliability. Its new advanced 
phaco circuit and handpiece, internal modu- 
lar construction, and new, more responsive 
footswitch make it the new standard for 
reliable phacoemulsification. 


The PREMIERE” MICROVIT= 

For posterior segment surgery, the new STORZ 
PREMIERE™ MICROVIT® also represents a sig- 
nificant advance in equipment reliability. With 
the remarkable vitreous cutting capability of the 
MICROVIT® and its new modular interior and 
multifunction footswitch, this system is a 
startling improvement over other systems for 
vitreoretinal surgery. 


&o The New STORZ PREMIERE 


RE ASR S U RGI 


Because a reliable instrument 1s tis what t you expect from STORZ. 





Call 1-800-325-9929 today for more information and to schedule a demonstration. 
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RHEM ON @ 





Royal Hawaiian Eye Meeting 
January 20 - 27, 1990 


REGISTER for the largest public eve meeting in the country! This year's program includes: 
¢ Ophthalmic Marketing Management, Andrew J. Morley, Jr., M.D. & Stephen 
W. Brown, Ph.D. 
e Ophthalmic Pathology for the Clinician, David J. Apple, M.D. 
¢ Personal Lifestyle Management, Stephen N. Hull, M.D. 
¢ Perplexing Inflammatory Disease, C. Stephen Foster, M.D. 
¢ Medicare Rates, Fraud & Abuse, Robert E. Fenzl, M.D. 
¢ New Techniques, Instruments, Devices, John D. Hunkeler, M.D. 
¢ Expanding Your Ophthalmic Surgical Horizons, Gerald E. Meltzer, M.D. 
¢ Cataract & Refractive Surgery Update, Richard H. Keates, M.D. : 
¢ Outpatient Surgery in Any Setting, Albert C. Neumann, M.D. 
PLUS: 
¢ Allied Personnel Program, Donald Ham, M.D. & Theresa Ham, R.N. 
¢ Administrative Personnel Program, Bill Borover 


ALSO FEATURING optional workshops, labs, and a special program for spouses. And 
don't miss our popular poolside Banyan Tree sessions! 

COME AND JOIN US at the beautiful Hyatt Regency on Kaanapali Beach, Maui. 
From the heights of Haleakala volcano to the breathtaking white sand beaches, Maui is a 
wonderland with golf, water activities and much more. 


REGISTER NOW!  Toreceive your Registration Kit, contact: 


RHEM '90 
HAWAIIAN EYE | c/o Mary Charles & Associates 
FOUNDATION 23345. King Street, Suite 205 


Honolulu, Hawaii 96826 
ohn M. Corboy, M.D. es 
J Meeting ai 808/942-9655 
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yo" Two New 
ints" Punctum Plug Kits 





US. Patent No. 3,949,750 
and other Patent Pending 


For use in the treatment of keratitis sicca by reversible occlusion of the punctum and canaliculus. 


LARGE SIZE #0009 


25% wider diameter than Standard Size Plug for patients with 
lax lids and large puncta, featuring Medium Size Plug dome. 





2.8mm Length 


PUNCTUM FLOW 
CONTROLLER # 0008 


Standard Size Plug with open nose to modulate the flow of 
lacrimal fluid through a punctum and canaliculus. 


2.3mm Length 


Complementing our growing family of 
Eagle Vision-Freeman’ Punctum Plug Kits. 


STANDARD SIZE #0001 MEDIUM SIZE #0003 


SMALL SIZE #0004 


New improved nose design for easier insertion. 





2.8mm Length 









EACH KIT CONTAINS: 


2-Punctum Plugs of medical grade 
silicone 

t- Dilator/inserter combination 
instrument 

Inserter Physician instructions 


Products #0001, #0003 and #0004 also available in 
MULTI-PACK KITS with 10 Punctum Plugs each. 


For more information or to order: & ) 
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1.6mm Length 


Introduction of punctum plug 
held in place by inserter end 
of dilator/inserter instrument, 
using Lid Fixation Forceps. 


EAGLE VISION-FREEMAN © 
LID FIXATION FORCEPS 


—available as a separate item 





© EAGLE VISION, INC., 1989 


EAGLE VISION 


6263 POPLAR AVE., SUITE 650, MEMPHIS, TN 38119 
(800) 222-7584 œ (901) 682-9400 «© Fax (904) 761-5736 








: Midwinter Laser Course and 
luorescein Angiography Workshop 





Sponsored by 
~ Retina Research & Development Foundation, 
Alcon Surgical, Inc., 
and 
Washington University School of Medicine 
Department of Ophthalmology 


FEBRUARY 9-10, 1990 
HYATT REGENCY HOTEL 
ST. LOUIS UNION STATION 
St. Louis, Missouri 


| This two-day course is designed to provide an overview 


of current laser applications for posterior segment disease 


|) and treatable macular problems. Workshops will focus on 






| reading and interpretation of fluorescein angiograms, 


including a session offering hands-on laser instruction. 
TUITION: $500 
Residents, Fellows, Nurses and Technicians—$350 
ACCREDITATION: 


Attendance at the course offers 12 Category | credit 
hours for physicians. 





COURSE DIRECTORS: 
DEAN B. BURGESS, M.D. 
R. JOSEPH OLK, M.D. 
FACULTY: 

NEVA P. ARRIBAS, M.D. 
ISAAC BONIUK, M.D. 

M. GILBERT GRAND, M.D. 
HENRY J. KAPLAN, M.D. 
MATTHEW A. THOMAS, M.D. 
All of Washington University School of Medicine 
Department of Ophthalmology 


GUEST FACULTY: 
GARY W. ABRAMS, M.D. 
Milwaukee, Wisconsin 
HARRY W. FLYNN, Jr., M.D. 
Miami, Florida 
H. RICHARD McDONALD, M.D. 
San Francisco, California 


CARMEN A. PULIAFITO, M.D. 
Boston, Massachusetts 





FOR MORE INFORMATION, CONTACT: 
Beth Ann Stein 
Retina Research & Development Foundation 
One Barnes Hospital Plaza 
East Pavilion Suite 17413 
St. Louis, Missouri 63110 
(314) 367-1181 
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VISCOAT" 


(sodium chondroitin sulfate-sodium hyaluronate) 
Summary of Product Information 


INDICATIONS: VISCOAT® is indicated for use. 


as a surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens 
implantation. VISCOAT® maintains a deep cham- 
ber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and 
protects the corneal endothelium and other ocular 
tissues. The viscoelasticity of the solution maintains 
the normal position of the vitreous face, thus pre- 
venting formation of a postoperative flat chamber. 


CONTRAINDICATIONS: At the present time, 
there are no known contraindications to the use 
of VISCOAT® when used as recommended. 


PRECAUTIONS: Precautions are limited to 
those normally associated with the surgical pro- 
cedure being performed. Although sodium 
hyaluronate and sodium chondroitin sulfate are 
highly purified biological polymers, the physician 
should be aware of the potential allergic risks 
inherent in the use of any biological material. 


ADVERSE REACTIONS: VISCOAT® has been 
extremely well tolerated in human and animal 
studies. A transient rise in intraocular pressure 
may be expected due to the presence of sodium hya- 
luronate, which has been shown to effect such a 
rise (9.8% >25 mmHg during 1-3 days after 
surgery in human clinical trials). 


HOW SUPPLIED: VISCOAT® is a sterile, non- 
pyrogenic, 0.50 ml, viscoelastic preparation sup- 
plied in a disposable syringe (encased in a plastic 
sheath with a threaded luer tip). A sterile 27- 
gauge, disposable blunt-tip cannula is provided 
separately. 


FOR INTRAOCULAR USE. 

Both VISCOAT® and cannula are for single 
use only. 

Store Between 2°-8°C(36°-46°F). Do Not Freeze. 


CAUTION: Federal law restricts this device to 
sale by, or on the order of, a licensed physician. 


Alcon Surgical, Inc. 
Bellevue, Washington 98008-5496 


Revised April 1989 


® 
Alcon 
SURGICAL 


Alcon Surgical Inc., 6201 South Freeway, 
Fort Worth, TX 76134, 1-800-654-6243 


See ad on inside cover 2, page I. 
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Now you can create a complete 
ophthalmic cryosurgery center 
m your office — inst rantly and 
econorncally 

And you can do it with 
confidence. Because your 
instruments are uncom- 
oy cold. And un- 

ommonly good. 
T The eyre made by 
Wallach, the 
leader in 
cryosurge 
tec oo. 
Both the 
Wallach Pencil 
and the Wallach 


ed to a single attractive 
console—the only one of 
its kind. 
Whether you're correcting 
retinal tears or trichiasis, you get 
the coldest freeze available ina 
compact, functional design that’s 
ideal for in-office use and out-patient 
surgery centers. 

You get quick-reading digital 
readouts, instead 
of meters, a 
to tell you tip 
temperature or depth 
of freeze instantly. (An optional 
digital umer beeps to give you 
freeze times when you can't watch 
the readout.) These are et some of 
the features that make Wallach the 
instruments of choice when 
cryosurgery is the procedure 
of choice. 

Wallach Pencil. You 
can treat retinal tears 
safely, simply and quickly 


ALS. Patent No. 4.377 168 





Freezer are connect- 






with the Wallach Pencil. 
Only Wallach gives you an ef 
called “focused freeze” it 


ef 
$ 


ect 
€ 


the oe est freeze avaiable. 
And it's safe rand more precise. 
instead of the halo- is lateral 
freeze you get with other instru- 
ments, you get a tiny e focused 
o into the tissue youre 
orking on. You don't run the risk 
a freezing adjacent healthy tissu 
And your vision is unobstructed 
With the Wallach Pencil, you 
can freeze and defrost, freeze and 
defrost, again and ag gain . More 
quickly than ever before. Some phy- 
sicians have reported that retinal 
procedures take up to one-third 
less time using the Wallach Pencil. 
Wallach Freezer. With the 
Freezer youre equipped for in-office 
treatment of common lumps and 
bumps and trichiasis. The smallest, 
PRET most maneuverable and 
rehable instrument on the market, 








the Freezer’ unique two-trigger 
control gives you maximum ee 
sion with unobstr ucted gas flow. 
One trigger gives you Waillach’s fast 
freeze, The other gives you control- 
lable defrost- 


rapia, ambient 


or continuous. Together they give 


you More operating latitude than 
you ve ever had before 


















The Freezer is designed for 
ease of operation. Its angled con- 
struction fits more comfortably in 
your hand, and gives you an unob- 
structed view of both tip and tissue. 
And the shorter shaft lets you get 
closer so A 
you can see 
and work 
better. 

Un- 
commonly 
priced. 
The Wallach 
Ophthalmic 
Cryosurgery 
System“ 
is not only 
attractive, 
excellently 
made and 
intelligently 

desi igned. 

it's also the 
most cost- 
effective way to begin your in-office 
practice. 

So choose the Wallach Systern. 
And enjoy all the benefits of 

the uncommon cold. 

For more information, 








_ write or call: 

| Wallach Surgical Devices, Inc. 
| 291 Pepe's Farm Road 
Milford, CT 06460 

| -B00- 243-2463. 
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The Choice is Clear 


BIO-COR’ 


Collagen Corneal Shield 
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As a result of Bausch & Lomb 
Pharmaceuticals’ leadership in 
collagen research, recently pub- 
lished studies prove BIO-COR® 
12- and 24-hour Collagen 
Corneal Shields can accelerate 
corneal epithelial healing. 

Healing benefits of 
BIO-COR® Collagen Corneal 
Shields. BIO-COR® is the first 
and only collagen product which 
can claim all these benefits:* 
= Speeds corneal epithelial heal- 

ing (according to reports, as 

much as 50% or more) 


*Data on file at Bausch & Lomb 
Pharmaceuticals, Inc. 

©1989 Bausch & Lomb 
Pharmaceuticals, Inc. 

All rights reserved. 
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~BIO-COR® In place post-operatively to enhance healing 


= Reduces post-op stromal 
edema 

= Increases fibroblast activity 
at incision 

a Collagen fibers guide cellular 
migration 

= Normalizes surface epithelial 
bonding 

= Protects keratocytes around 
wound 

= Higher collagen content at 
wound site (approximately 
one third more collagen 
available) 

= Comprised of scleral collagen 


BAUSCH & LOMB (®) 
BAUSCH & LOMB 
PHARMACEUTICALS, INC. 


11300 49th Street, North 
Clearwater FL 34622-4807 








time. 


In collagen research, Bausch 
& Lomb Pharmaceuticals, Inc. 
stands alone. Over the past 
three years, Bausch & Lomb 
Pharmaceuticals, Inc., as well 
as clinical investigators around 
the world, have been pursuing 
a massive research program 
pioneering new ophthalmic 
applications for collagen. 

Available in various dis- 
solution rates: To suit your 
individual office/patient needs, 
BIO-COR® Collagen Corneal 
Shields come in 12-, 24-, or 
72- hour dissolution rates 
(approximate). 

A breakthrough in corneal 
care, ready for your patients 
today. BIO-COR® Collagen 
Corneal Shields are ready now, 
and we urge you to experience 
their healing benefits with 
your patients. 





To order, call toll-free: 
1-800-832-6393. 
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-Low turbulence linear cone of 
0-4 cc/min aspiration rates assures 
gentle yet responsive operation, 


Virtually instantaneous 
response — short (26”) tubing 
between pump and.canntila tip reduces 
vacuum delays and aa associated 
with larger units. 











Simplified set-up — fast and easy 
preparation means the system is ready 


when you need it. f 


Dramatic savings — based on 
lower purchase price and economical 
disposable tubing cost. 


Mentor’s NEW 
Anterior Segment Vitrector ASV” 


This new instrument adds vitrectomy The ASV handpiece is driven by the 
capability to the existing surgical and — same battery powered contro! pedal 
cost advantages of Mentor’s used with the SURG-E-TROL I/A/R 
SURG-E-TROL I/A/R system. The system. No console, air tanks, or 
reusable ASV handpiece has a 600 electrical outlets are required. The 
stroke/minute guillotine style cutter SURG-E-TROL I/A/R-ASV system is 
within a 21 gauge probe. The cutting a new concept in efficiency, 

port is located very near the probe simplicity and economy. 

tip. This overall configuration 
optimizes surgical access to narrow 
spaces and facilitates precise 
vitreous shaping. 


Complete conversion from the I/A/R 
handpiece to the ASV handpiece 
takes less than one minute and 
requires no additional tubing. 





To order or for more information, write or call toll free: 
1-800-992-7557 (National); 1-617-871-6950 (Collect in Mass.) 


Surg-E-Trol (I/A/R) was developed in cooperation 


with Robert C. Drews, M.D., Clayton, Missouri 
Mentor®, Surg-E-Trol and ASV are trademarks of M Z C) O & O 
Mentor O&O, Inc. | | | N E 
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F Vheres no faster, or more accurate way to 
~ present your findings than on Polaroid instant 
|. films and imaging systems. For staff meetings, 

lectures, follow-up to rounds or patient education, 

- Polaroid can hel p you present the picture of health, 
instantly. The images on the left were created in 
| minutes with Polaroid instant films. They show 
just a few of the many applications available from 
Polaroid for use in medical presentations. 
The nerve injury illustration (Fig. 1) was shot 
on PolaBlue 35mm Instant Slide Film to provide a 
bright, high quality, white-on-blue slide in minutes. 
PolaBlue is the most cost-effective way to get white- 
on-blue slides of text and illustrations. And like all 
Polaroid 45mm instant films, PolaBlue can be exposed 
in virtually any 35mm camera and developed in 
minutes using the Polaroid 35mm PowerProcessor. 
This fundus image (Fig. 2) was made with 
a fundus camera on Polaroid Colorgraph Type 691 
Transparency film. This full-color film creates small 
format overhead transparencies in just minutes. 
The X-ray copy of the pelvic area (Fig. 3) 
was made on PolaPan 35mm Instant Slide Film. 
PolaPan produces a black and white continu- 
ous tone image. 
| This slide of an ear illustration (Fig. 4) was 
| made on PolaGraph 35mm Instant Slide Film. It 
| produces a high contrast black and white slide 





This close-up slide of a surgical procedure 
(Fig. 5) was made on High Contrast PolaChrome 
| 35mm Instant Slide Film. This film is specifi- 
| cally balanced to give visuals rich, saturated 
| color and pure whites. 


“bo “Polaroid! °Polachrome™ 


i pee neers 


“Polapan, “Polagraph? “PolaBlue’® °FreezeFrame ™ 
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This Doppler Color Flow Mapping image 
of a normal heart during systole (Fig. 6) was 


also captured on High Contrast PolaChrome 35mm _ 


Instant Slide Film using the Polaroid FreezeFrame 
Medical Video Image Recorder. 
No matter what youre presenting, or how 
youre presenting it, Polaroid has a film that can 
help you do it better and faster. In color or black 
and white. In 35mm slides, prints or overhead 
transparencies. In seconds. Polaroid has a complete 
line of instant films and the instant imaging equip- 
ment to help you preach what you practice. And 
you get it all A.S.A.P~As Soon As Polaroid instant 
images. For more information on Polaroid instant 
imaging solutions for medical professionals, or to 
find out about our exclusive Medical Image Guarantee 
program, call 1-800-343-5000. 
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ssistant inside the eye: 





VISCOAT® as a 
capsular bandage 


44QOn the rare occasion that a pos- 
terior capsule tears, the tenacity of 
VISCOAT allows me to continue 
my planned procedure. At the first 
sign of a rent, I use VISCOAT as a 
bandage over the hole to prevent 
further tearing and to keep the vit- 
reous back. I can then proceed 
with removal of the nucleus, and 
continue to I/A for removal of the g 
cortex, with less risk of vitreous © 
loss. 77 









T 


Robert G. Wiley, MD 
Toledo, Ohio 


The authors of these quotes have not received 
any financial consideration or other remunera- 
tion for the use of these quotes, nor do they 
have any financial or proprietary interests in 
VISCOAT. 





Please see page 10 for summary of 
VISCOAT product information. 


© Copyright, Alcon Surgical, Inc., 1989 


hat makes VISCOAT such a valuable 
“surgical assistant”? 
Simply stated, VISCOAT viscoelastic 


solution has the ability to adapt to and 
enhance your techniques for cataract removal 
and IOL implantation. 

As depicted in these three techniques, 
VISCOAT has an outstanding coating ability 
that lets it stay in place throughout your 
procedures! So you can be sure that it will 
protect delicate tissues even through the 
most intricate maneuvers. And its high 
viscosity gives you worry-free dome 
maintenance and provides superb tissue 
manipulation. 

How can you use this outstand- 
ing surgical assistant to your best 
advantage? We believe that you can 
combine the versatility of VISCOAT 
with your ingenuity to develop an 
array of techniques that will 
enhance surgery. 

In the meantime, if you would 
like to know more about the 
surgical techniques facilitated by 
VISCOAT viscoelastic solution, 
call Alcon Surgical at 
1-800-654-6243; in Washington 
State call 1-800-562-3299. 








tGlasser DB, Katz HR, Boyd JE, et al: Protective 
effects of viscous solutions in phacoemulsification 


and traumatic lens implantation. Arch Ophthalmol 
1989; 107:1047-1051. 


~ VISCOAT 


(chondroitin sulfate-sodium hyaluronate) 


Combine your expertise with 


its versatility 
Alcon 


SURGICAL 


Alcon Surgical, Inc., 6201 South Freeway 
Fort Worth, TX 76134-Toll free 1-800-654-6243 
In Washington State 1-800-562-3299 
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‘Its like having a surgice 









Facilitating 
capsulorhexis 


441 use VISCOAT to make my tear 
capsulotomy easier and more con- 
sistent. As I use Utrata forceps to 
tear the anterior capsule, | want a 
well-maintained chamber for ease 
of movement as I grasp and 
regrasp the capsule. VISCOAT 
gives me that without the need for 
any additional irrigation. | find this 
beneficial, especially in cases with (Ry 
positive vitreous pressure where ` 
the tear is apt to run to the side. 77 
C.J. Anderson, MD 
Madison, Wisconsin 


Preventing 
a capsular tear 
during phaco 


with VISCOAT** 


4/\t's important to be able to con- 
trol the position of a jagged nuclear 
fragment with regard to the cornea 
and posterior capsule during 
phacoemulsification. By placing 
VISCOAT above and below the 
, nucleus, I have this control and | 
Swit significantly reduce the risk ofa Mmi 
capsular tear. With VISCOAT, I can 
slow down the movement of the 
| nuclear fragments, thus gaining | 
more time to control them. And | 
e the protective layer of VISCOAT 
C remains on the capsule and = 
the cornea throughout my phaco 
procedure. 77 
Robert Schnipper, MD 
Jacksonville, Florida 
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labeled concentration for rapid control of inflammation. 


With Inflamase Forte, you are assured of 100% delivery of the labeled 
concentration for effective relief of inflammation. 


The uniform therapy delivered by Inflamase Forte's solution formulation 
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provides a clean, particulate-free therapy —no lid crusting. 
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Pilagan (pilocarpine nitrate) 
Liquifilm® sterile ophthalmic solution 
with C Cap™ Compliance Cap Q.LD. 


INDICATIONS AND USAGE: Pilagan Liquifilm is indicated for: 

1) The contro! of intraocular pressure in glaucoma, 

2) Emergency relief of mydriasis in an acutely glaucomatous - 

Situation. 

3) To reverse mydriasis caused by cycloplegic agents. Poss 
CONTRAINDICATIONS: Pilagan Liquifilm is contraindicated inper- poo) 
sons showing hypersensitivity to any of its ingredients. By eae 
WARNINGS: Pilocarpine is readily absorbed systemically through — ie 
the conjunctiva. Excessive application (instillation) may elicit systemic. [> 
toxicity symptoms in some individuals. 


PRECAUTIONS: General: Pilocarpine has been reported to elicit E 
retinal detachment in individuals with pre-existing retinal disease or.. 
predisposed to retinal tears. Fundus examination is advised for all - 3 
patients prior to initiation of pilocarpine therapy. Carcinogenesis, | 
mutagenesis and impairment of fertility: No studies have been | 
conducted in animals or in humans to evaluate the potential ofthese [- 
effects. Pregnancy Category C: Animal reproduction studies have j 
not been conducted with pilocarpine. It is also not known whether p=. 
pilocarpine can cause fetal harm when administered to a pregnant -4 
woman or can affect reproduction capacity. Pilocarpine should be 
given to a pregnant woman only if clearly needed. Pediatric Use: 
Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS: Adverse reactions associated with topical 
pilocarpine therapy include: visual blurring due to miosis and accom- 
modative spasm, poor dark adaptation caused by the failure of the 
pupil to dilate in reduced illumination, and conjunctival hyperemia. rs 
Miotics have been reported to cause lens opacities in susceptible. Je. 
individuals after prolonged use. Systemic reactions following topical] 

use of plocarpine are rare. 
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By Norman S. Jaffe, M.D.; Mark S. Jaffe, M.D.; 
and Gary F. Jaffe, M.D. 
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fixation, single piece technology, 7mm optics an 
histology 


W Chapter on major operative complications modified 
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E E extensive reference lists, 
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INTERNATIONAL UPDATE ON CORNEA 
| AND EXTERNAL OCULAR DISEASES 
-UNIVERSITY OF TORONTO, CANADA 


December 1st & 2nd, 1989 
Four Seasons Hotel, Toronto 


Faculty 
Canada: Drs. Basu, Breslin, Cherry, Chin Fook, Crawford, 
Dixon, Dube, Dubord, Jackson, McCulloch, Morin, 
Mortimer, Rootman, Slomovic, Stein, Stein. 
U.S.A: Drs. Alfonso, Culbertson, Dohlman, Farris, Fried- 
lander, Mandelbaum, Robin, Waring. 


Sessions 


1. The Ocular Surface 

2. The Infectious Diseases of the Conjunctiva and Cornea 
3. Surgery of the Cornea and Anterior Segment 

4. Therapeutic Contact Lenses 

5. Refractive Keratoplasty 

6. Discussion/Case Presentation 


Walter Wright Visiting Lectureship: 
George 0. Waring lil 
Title: Refractive Surgery: Current Status & Future Horizons 
AMA Category 1 study credits: 8 hours 


Course Director: Allen R. Slomovic MA, MD FRCS(C) 
For information: 


Continuing Education 
Faculty of Medicine 
University of Toronto 
Medical Sciences Building 
Toronto, Ontario 
M5S 1A8 
Telephone: (416) 978-2718 


IMMUNOLOGIST 


Full-time position available for PhD with at least two years of postdoc- 
toral experience and NiH-grant support. Candidate will participate in 
collaborative research programs at the Institute. BE! is an AA/EOE. 
Send CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, 
St. Louis University Schoo! of Medicine, 3655 Vista, St. Louis, MO 
63110. 
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Carolina Retina Clinic 
Raleigh, North Carolina 
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Written inquries only with current C.V. and photo to: 


Mr. Alen V. Voorhees, Jr. 
c/o Philip L. Martin, M.D. 
Carolina Retina Clinic 
3320 Executive Drive, Suite 210 
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POSITIONS WANTED 


MASSACHUSETTS: Experienced British qualified ophthalmologist seeks pos 
tion as medical ophthalmologist/medical retina specialist. License Massa- 
chusetts. FRCS. ECFMG. FLEX. Not BE/BC. Fluent English/Spanish. C.V. on 
request. For prompt reply write Box 058 AJO. aie eae 


MEDICAL OPHTHALMOLOGIST: Wishing to relocate in Massachusetts would — 
like to hear from busy surgical practice seeking full-time associate. Replies 
to Box 103 AJO. | 


POSITION WANTED: Mature, 48-year old, board-certified ophthalmologist. Ret- = 


inal fellowship. Published. Desires coastal Southern California or Hawaii, ae 


C.V. on request. Partnership desired. Respond to Box 112 AJO. 


HIGHLY QUALIFIED, METICULOUSLY-SCREENED, 

PHTHALMOLOGIST AVAILABLE 
For temporary assignments anywhere in the U.S. Cail Jennifer Wells at 
1-800-354-4050 toll-free (in GA, 404-391-9876), or write Comp- 
Health, 5901 Peachtree Dunwoody Road, Suite C-65, Atlanta, GA 
30328. Visit our booth October 29-—November 2 at the Academy meet- 
ing in New Orleans. 







LICENSED OPTOMETRIST: Young, energetic, aggressive, five years’ experi- 


ence, seeks association/partnership with ophthalmologist for mutually- ee 


stimulating and profitable professional/business venture. Philadelphia, sub- 
urbs, New Jersey preferred. Respond Box 120 AJO or call (609) 772-1874. 


PRACTICES FOR SALE 


MT. PLEASANT: Rural/College town offers active OPHTHALMOLOGY PRAC- 
TICE. Good financial and career opportunity for right doctor. Loyal, compe- = 
tent staff will remain. Strong and smooth transition. CALL PROFESSIONAL 
sages SALES, INC., 27208 Southfield, Lathrup Village, Mi 48076. (313) 


EQUIPMENT FOR SALE 


SURGICAL EYE MICROSCOPE: Topcon 300, zoom, xy, video, oblique illumina- 
tion, assistant scope. Hardly used. Back up scope. Like new. $19,000 plus 
shipping. Call 1-800-448-2021, Dr. Cinco. 


FOR SALE: Original Haag-Streit Goldmann Perimeter. Excellent condition, 8 
years old. Includes adjustable stand and all accessories. Will take best offer. 
Replies to Box 124 AJO. 


SERVICES 






















GRANTS FOR BASIC RESEARCH e 
Tissue Banks International (TBI), a non-profit network of eye and tissue fo 
banks, carries out its mission throughout the United States via its 26 f- 


funding of research related to vision and the eye, in amounts not @xX- fee 
ceeding $10,000.00. EE 
Funding is envisioned primarily as seed money to develop ideas or to. 
carry out key experiments leading to more extensive support by larger 
private or governmental agencies. 

The research topic may involve basic or applied science including 
theoretical, experimental, or clinical techniques. We seek proposais. 
of high technical merit which advance the understanding of the eye and 
the causes and treatment of eye disorders, especially those relating to 
the cornea, corneal transplantation and eye banking. 

For more information or an application, contact: Kenneth Sterner, 
(301} 752-3800. 





PLEASE NOTE 
All responses to blind box numbers should be addressed to: 


Box AJO 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, iL 60611 





locations. TBI is pleased to invite the submission of proposals for the ae 


Vol. 106, No. 3 


VITREORETINAL SURGEON: Busy retina practice in a large midwest city de- 
sires an associate leading to partnership. Excellent facilities and financial 
A Al Completion of a retina fellowship required. Send C.V. to Box 
119 AJO. 


OPHTHALMOLOGISTS — DENVER 
Corneal/Glaucoma Subspocialists 


Positions available for general ophthalmologists with corneal or glau- 
coma subspecialties. The Kaiser-Permanente Medical Care Program, 
located at the foot of the Rocky Mountains in Denver is a 250 multispe- 
cialty physician group with nine general ophthaimologists serving over 
200,000 patients in the Denver Area. Generous benefits including pro- 
fessional liability insurance. 
For additional information, please contact: 

V. A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 


RETINAL SPECIALIST 


RETINAL SPECIALIST needed for Kaiser-Permanente Medical Care 
Program at the foot of the Rocky Mountains in Denver. 250 multispe- 
cialty physician group with nine general ophthalmologists serving 
200,000+ patient population will provide interesting vitreo-retinal 
practice. Generous benefits including professional liability insurance. 
For additional information, please contact: 


V. A. LaFleur, M.D. 

Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 
EOE 


ASSOCIATE/ 


ASSISTANT 
PROFESSOR OF OPHTHALMOLOGY 


The Department of Ophthalmology at the University of South Florida 
College of Medicine is seeking a board certified fellowship trained 
Glaucoma specialist to assume the Directorship of the Glaucoma Sec- 
tion including the fellowship program. The successful candidate will 
have a strong interest in patient care activity including surgery and 
laser with a desire to participate in clinical research and clinical stud- 
ies. Send curriculum vitae, bibliography and a letter discussing career 
goals to: 
William E. Layden, M.D., Chairman 
Department of Ophthaimology 
University of South Florida Eye Institute 
13131 Magnolia Drive, Tampa, Florida 33612-9400 


Application deadline 11/30/89 
An affirmative action equal opportunity employer 





RETINAL VITREOUS SURGEON: Busy retina practice in a large southwest met- 
ropolitan location desires another associate. Excellent opportunity with the 
most current facilities and approaches. Resumes strictly confidential. Re- 
spond Box 118 AJO. 


GLAUCOMA SPECIALIST: Academic Position, Asst./Assoc. Professor. State 
University of New York at Buffalo. BE/BC. Teaching and research. SUNY 
Buffalo is an AA/EEO employer. Send C.V. to Ophthalmology Department, 
ECMC, 462 Grider St., Buffalo, NY 14215. 


ANN ARBOR, MI: Busy three-man ophthalmology group with excellent clinical 
and surgical practice seeks fourth associate to do cornea and general oph- 
thalmology. Other subspecialties considered. Competitive salary and bene- 
fits package. Start July 1990. Reply Box 117 AJO. 


OPHTHALMOLOGIST: BE/BC; fellowship in epidemiology; for faculty position 
as assistant professor. Send C.V. to: R. D. Richards, M.D., Department of 
Ophthalmology, University of Maryland, 22 S. Greene St., Baltimore, MD 
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The Mount Sina: Macha: Center of New York 


RETINAL VITREOUS 
SURGEON 


Full-time faculty position at Mount Sinai Schoo! 
of Medicine and affiliated Elmhurst Hospital. 
Must have completed appropriate fellowship 
and be board eligible/certified. Applicants 


should have strong teaching and research in- 
terests in addition to clinical skills in vitreo- 
retinal surgery. Please send CV and 
bibliography to Dr. Steven M. Podos, Box 1183, 
The Mount Sinai Medical Center, One Gustave 
L. Levy Place, New York, NY 10029-6574. An 
Equal Opportunity Employer. 


MOUNT SINAI. 


TAKE GOOD CARE OF YOUR CAREER. 





OREGON 


Immediate opening for general ophthal- 
mologist with multi-specialty group in 
beautiful Pacific Northwest. Position pro- 
vides opportunity to practice truly signifi- 
cant ophthalmic medicine and surgery in 
vigorous, congenial group of eight within 
the Kaiser Permanente program, North- 
west Region. Competitive salary and com- 
prehensive benefits package, including 
generous pension program, sabbatical 
leave and professional liability coverage. 
Forward inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Avenue 
Portland, Oregon 97227 


| manente Medical Group, Inc., 
| Oakland, CA 94612, (415) 987-4949. EOE. 
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THE 


1990 
DUKE ADVANCED VITREOUS SURGERY COURSE 





APRIL 19 - 21, 1990 


Duke University 


Durham, North Carolina 





This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive 


discussion periods provided. 


GUEST FACULTY 


Gary W. Abrams, M.D. 
Milwaukee, WI 
Stanley Chang, M.D. 


New York City, NY Baltimore, 


George W. Blankenship, M.D. 
Hershey, PA 


Ronald G. Michels, M.D. 


MD 


R. Zivojnovic, M.D. 
Antwerp, Beigium 


DUKE FACULTY 


Eugene de Juan, Jr., M.D. 
Robert Machemer, M.D. 


Mireille Bonnet, M.D. 
Lyon, France 


Walter H. Stern, M.D. 
San Francisco, CA 


Gienn J. Jaffe, M.D. 
Brooks W. McCuen, H, M.D. 





FOR FURTHER INFORMATION CONTACT 
George Andrews/Duke Eye Center 
P.O. Box 3802 
Durham, NC 27710 
(919) 684-6743 


OPHTHALMOLOGISTS: BC/BE for Northern California Kaiser 
Permanente. Openings in Santa Rosa, Fremont, Fresno, 
Santa Clara and Stockton offering urban, suburban or rural 
lifestyle. Members of our large, multispecialty group earn a 
highly competitive salary and excellent benefits; scheduled 
time off, including educational leave; malpractice insur- 
ance; substantial retirement program. Our physicians are 
free to concentrate on quality healthcare, without the bur- 
‘dens of managing a practice. To join our successful, grow- 
ing medical group, send CV to: Richmond Prescott, M.D., 
Physician Recruitment Services, Dept. SRO-AJO, The Per- 
1814 Franklin, 4th Floor, 


OPHTHALMOLOGIST 


= Navajo Nation Health Foundation in Ganado, Arizona is seeking a medi- 
-cal ophthalmologist part-time minimum per month or full-time to con- 


E tinue and build the first non-federal practice on the reservation. Join 


staff of nine primary-care physicians hg be services to Native 
Americans in the high desert country of the Colorado Plateau. Send 
curriculum vitae to: Cathy P. Carpenter, M.D., Medical Director, Sage 


|. Memorial Hospital, P.O. Box #457, Ganado, AZ 86505. 


OPHTHALMOLOGIST 


Unique opportunity to establish private practice in a progressive rural 
medical community in the upper midwest. Designated Hospital Region- 
al Referral Center with “state-of-the-art” diagnostic and treatment 
equipment, and support staff available. Excellent educational and rec- 
reational opportunities. Send C.V. to Box 108 AJO. 





Course Director: 
Brooks W. McCuen ll, M.D. 


Limited Enroliment 
Registration Fee $450.00 


RETINAL/VITREOUS OR 
PEDIATRIC/STRABISMUS 


Two BC ophthalmologists with strong academic backgrounds seek fel- 
lowship trained ophthalmologist to establish second subspecialty de- 
partment. Ultra modern eye institute. 8,500-square-foot office with 
twelve refracting lanes. Adjoins medical center. Some general oph- 
thalmology while building subspecialty practice. Arrangements are 
flexible, full or part-time, salary and production incentive. For special 
needs such as family, exemption from routine after hours call consid- 
ered. Partnership available. Stable, diverse economy in beautiful met- 
ropolitan midwest city. Send photo and C.V. to Box 028 AJO. 


PEDIATRIC OR GENERAL OPHTHALMOLOGIST 


East Coast: Enchanting New Engiand coastline community. Dynamic 
caring practice seeks Pediatric Ophthalmologist, or General Ophthal- 
mologist with strong interest in children, to assume established pediat- 
ric ophthalmology position. Further interest in ophthalmic plastics also 
desirable. Contact Katie Murphy (508) 746-8600, 177 Sandwich 
Street, Plymouth, MA 02360. 


GLAUCOMA SPECIALIST 


Ochsner Clinic seeks excellent subspecialty-trained ophthalmologist 

to assume an established glaucoma practice with affiliated residency 

program. Starting salary commensurate with experience, productivity 

bonus, generous fringe benefits. Send C.V. to: Richard Hesse, M.D., 
Chairman, Department of Ophthalmology 

Ochsner Clinic, 1514 Jefferson Highway, New Orleans, LA 70121. 





ASSOCIATE WANTED: For general ophthalmology practice in Rhode Island. if 
Bs Interested cc contact {Edward P. ; Andersen, M.D., 283 Pond St., Woonsocket, RI 


-E AO the: E 





GENERAL OPHTHALMOLOGIST: For group practice in the Miami area. e E 
ty training desired but not mandatory. Emp! oyman dading: to. partner PA 


konmet cuba. mist. A AE ST eke: BES a 









‘The most complete medical 
data base...at your fingertips 


The National Library of Medicine, the largest, 
most complete medical information resource in the 
world, provides computer-access to physicians, 
hospitals, and other health-related organizations. 


The Friends of the NLM —a non-profit 


organization—wants you to find out more about 
this unique link to the world’s medical knowledge. 
‘To do so, simply use the coupon below. You owe it to 
yourself and your patients. 


“The more you know, 
the better you heal” 


ANE meeen 


Address 


City 


Friends of the NLM 
424 C Street, N.E, 
Washington, D.C. 20002 





ak TM. 7 WR a ee 
me as n we a 
GRRE e amma S aabsiie 
DAES ETR UR I OTE 
ATIQNAL LIBRARY 
F MEDICINE 


C} Please send me more information about the NLM and the 


services it offers. 


[ Please enroll me in the Friends of the National Library of 


Medicine. My tax-deductible check for $35.00 (member) or 
$100.00 isponson is enclosed. 








OVON AAA 


State____ 





ES eee 











Zip 


AJO 9/89 
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AJO CLASSIFIED ADVERTISING 


INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES. . . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. 
Classified advertising is non-commissionable. Payment must accompany order. 


NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 


initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is not included in 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be 


considered a display ad. Each inch contains a maximum of 70 words. 
FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 
to appear. 


RESPONSES TO BLIND BOX ADS: Address responses to Box ——— 
North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 


AJO, American Journal of Ophthalmology, 435 





POSITIONS AVAILABLE RETINA 


Busy ophthalmic group practice with rapidly expanding retinal case- 
load seeks additional associate with subspecialty fellowship or interest 
in retina. State-of-the-art clinical eye center with approved freestand- 
ing ophthalmic surgical and laser facility. Beautiful and convenient 
Mid-Atlantic location within short driving distance to Baltimore, Wash- 
ington, Philadelphia, and New York City. Reply to Box 104 AJO. 


OPHTHALMOLOGIST: Share the advantages of joining an established 
multispecialty staff model HMO. Rhode Island Group Health Associa- 
tion is seeking BE/BC Ophthalmologists to meet the needs of our 
growing membership. Supportive medical and administrative staff, 
teaching opportunities, and liberal fringe benefits. For further informa- 
tion contact: Medical Director, Rhode Island Group Health Association, 
Two Davol Square, Providence, RI 02903. 


WEST TEXAS 


Competent, energetic ophthalmologist needed to associate with busy 
general ophthalmologist. State-of-the-art practice with Medicare ap- 
proved ASC unopposed drawing area. 250K guarantee over first 2 
years plus productivity bonus. High surgery volume with unlimited 
growth potential leading to partnership. Please send C.V. and refer- 
ences to Box 102 AJO. 





RETINAL VITREOUS SURGEON: Busy retina practice with a major metropolitan 
midwest setting desires another associate. Superb opportunity with the lat- 
est facilities and approaches with academic affiliation. Send resume in con- 
fidence to Box 080 AJO. 





BE/BC OPHTHALMOLOGIST, MID OHIO VALLEY: First associate to join young 
solo practitioner in practice consisting of cataracts, glaucoma and medical 
retina. Salary and malpractice insurance for one year leading to full partner- 


The Ochsner Clinic has expanded to a university community with a ship opportunity. Send CV, references and photo to Box 105 AJO. 


metropolitan population of 560,000 providing outstanding cultural op- 


portunities. A position is available in a growing department of Ophthal- 
mology. Fellowship training is desirable. Opportunities for clinical re- 
search. Candidates for consideration must have board certification/ 
eligibility and at least one of the following: Academic honors; Excellent 


rating in an outstanding training program; Demonstrated ability to pro- 
vide a superior level of care. Interested individuals should forward CV 
to: 


Charles M. Kantrow, Jr., M.D. 
16777 Medical Center Dr. 
Baton Rouge, LA 70816 


OPHTHALMOLOGIST: With pediatric subspecialty to join growing practice in 
S.W. Florida coastal city. Association leading to partnership. Reply to: 





MEDICAL RETINA/LASER 
Vitreoretinal group practice in the Southeast has a full-time position 
for a physician to provide full medical retinal/laser/retinal diagnostic 
services for the main office of a five physician retina subspecialty 


group active in high quality tertiary referral care, research, publication, 
and resident education. Will provide training if necessary. Salary nego- 
tiable. Send complete CV to: Box 106 AJO. 





OPHTHALMOLOGISTS 


Cornea, Pediatrics, Plastics, and Retina. Full-time, tenure-track posi- 
tions available for Board-certified or -eligible MDs. Responsibilities 
include patient care, resident teaching, and research. Academic rank 
and salary commensurate with experience. BEI is an AA/EOE. Send 
CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, St. 
Louis University School of Medicine, 3655 Vista, St. Louis, MO 63110. 


The ALCON” Ophthalmic 
Slit and V-LANCE* Knives- 

Because the initial incision 
Shouldn't start with 










Artist rendering of Alcon Slit Knife (left) and 
conventional blade (right) entering corneal/ SURGICAL 
scleral tissue. Research on bovine tissue* 
showed the Alcon 3.2 blade penetrating the A Division of Alcon Laboratories, Inc. 
tissue at 75.2 grams of pressure while the P.O. Box 6600 
conventional blades required nearly twice Fort Worth, TX 76115 
the pressure, an average of 147.3 grams for 817/293-0450 é 
the initial incision. À ae TO ‘ ? 
(1-800-862-5266) O 
Ah yc Phacoemulsification slit knife L 
e Sat Alcon Beaver! Myocure CooperVision (2.85) VISIT OUR BOOTH Aà @ 
of bed u 3.2 mm straight 75.2g 140.8g 137.5g 165.0g (#918) AT L 
pressure re- so mmangied 78.3g 125.8g NA N/A THE A.A.O. 
quired to pene- 
trate corneal/ Alcon MSP? 
scleral tissue 3.5 mm angled 102.5g 239.29 
under laboratory V-LANCE 
conditions.* Alcon Beaver! SSI Le 
20 ga 37.5g 146.7g 70.09 E 
*Data on file at Alcon Laboratories, Inc Os xO 
\Registered trademark of Rudolph Beaver, Inc. NÒ 
“MSP is a trademark of Medical Sterile Products, Inc. Y aw 
x 


'Data on file at Alcon Laboratories, Inc. 
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the pressure on. 


We don't have to tell you how impor- 
tant that initial incision is to the rest of 
the surgical procedure. And we don't 
have to mention the pressure you feel 
to make just the exact cut. But with 
the ALCON Ophthalmic Slit and 
V-LANCE knives, the pressure is off. 


Less pressure with the initial incision. 
Every ALCON Ophthalmic Slit and 
Corneal/Scleral V-LANCE knife is 
individually cold-forged from the finest 
surgical steel, resulting in the most 
consistently sharp cutting instruments 
you could have in your hand. In recent — 
laboratory tests, the ALCON Ophthal- 
mic Slit Knife required one-half of the 
pressure to make the initial incision 
when compared to the average of 
other brands and the V-LANCE studies 
showed only one-third the pressure 
was needed? 


Less pressure on the ophthalmic surgeon. 
With more accuracy and control of 

the cutting instrument, there is less 
possibility of secondary tissue damage 
in the procedure. This means less 
pressure is on you throughout the 
procedure. 


The ALCON Ophthalmic Slit and 
V-LANCE knives: less pressure on 
the initial incision and less pressure 
on you. 


The ALCON Ophthalmic Knife 


A-OK" 


The Precision Incision™ 


Alcon 























» Surgical Devices 


Rx Honing Machine Corporation 
1301 E. Fifth Street 
Mishawaka, IN 46544 





Rx Honing Machine Corporation has designed the 
Model 2 Surgical Instrument Sharpening Set for high 
performance instrument sharpening. The Honing 
processes allow for easy maintenance and sharpen- 
ing of the complete line of surgical instrument cut- 
ting edges without danger of harming temper of 
hardness. The Surgical Sharpening Set Model 2 ma- 
chine is combined with a configuration of snap-on 
honing stones which are available in special shapes. 
The machine includes reciprocating, oscillating, disk 
and flex shaft drives for its honing stones. The flex 
shaft drive simplifies the sharpening of cupped 
edges. The Model 2 also has 50% higher torque than 
the previous model, and measures 4x 5x 7 inches. 
Instructions for the Sharpening Set are contained in 
the operator’s manual, and in a video cassette pro- 
gram. An optional one-day training course is also 
available through Rx Honing Corporation at a nomi- 
nal fee. 


b Contact Lenses 


ondorjtrghdce tenet Asi SOAS nRa a suman randy AAAA A R ts ihn AAAA a aaa i. Laai Aa amanna nah h 


Strieter Laboratories, Inc. 
222 Vandalia St. 
Collinsville, IL 62234 
Tel: (800) 851-4557 
Strieter Laboratories, Inc. introduced the 
optimum-Aspheric rigid gas-permeable contact lens. 


The back curve of the lens progresses from slightly 
elliptical in the center and progressively flattens 
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from parabolic to hyperbolic peripherally. This de- 
sign mimics the elliptical shape of the central cornea 
while providing for the essential clearance in the 
periphery of the lens. The lens was designed to 
provide a posterior lens surface that eliminates pro- 
nounced localized bearing areas, yet achieves opti- 
mum corneal-lens alignment. This permits the force 
of the blink to be evenly distributed over the lens- 
corneal surface, decreasing the probability of tear 
flow interruption. The improved tear flow coupled 
with the reduced edge standoff resulting from the 
hyperbolic periphery should result in a reduction of 
nine-three staining. The design also enhances lens 
centration and increases comfort. 


» Surgical Supplies 


Akorn, Inc. 

100 Akorn Drive 

Abita Springs, LA 70420 

Tel: (800) 535-7155 (National) 
(800) 344-2291 (Louisiana) 





Akorn, Inc., has introduced presspatch, a sterile, 
one-piece ophthalmic pressure dressing for corneal 
abrasions which eliminates taping. The presspatch is 
adjustable with a Velcro fastener and can be easily 
removed and replaced by the patient. An ultrasoft, 
sterile, replaceable foam pad is included with the 
presspatch. 


September, 19 





The coi Minute Glaucoma Test 


A truly comprehensive glaucoma screening not only includes an intraocular pressure test and an evaluation of the 
optic disc but more importantly a visual field analysis. * Can you offer your patients a complete eye analysis for 


glaucoma?...In less than 5 minutes? You can with Keeler for less than $10,000! 


MINUTES 


The new Keeler Henson Field Analyzer 
is rapid and easy to use. Patients 
prefer the quick multiple stimuli test 
over longer, more tedious exams on 
other instruments. 


Patients who test positive for visual 
field defects on the multiple stimuli 
supra threshold exam can, without 
delay, have their central visual field 
analyzed with the single stimulus 
threshold test. The Keeler Henson is a 
small, compact central field analyzer 
which will not restrict your valuable 
office space and will increase your 
diagnostic capabilities. 


“References: 

Cooper, R. L., Glaucoma, Med. Internat., 1981 (29): 1380-1387 
Hitchings, R. A., Glaucoma Screening, Res. Clinical Forums, 198) 
3 (4): 109-114 


Sponsel, W. E., Tonometry in Question, Survey of Ophthalmol: 
1989; 33 (suppi.): 291-300 


MINUTE 


Add the Keeler Pulsair and your 
patients will appreciate the quick, 
comfortable non contact !.0.P. Test. 
The Keeler Pulsair Tonometer utilizes a 
gentle puff of air and its hand-held 
design makes it easier to use on your 
patients in any situation. 


K 4Keeler 


KEELER INSTRUMENTS INC. 
456 Parkway = Broomall PA 19008 
Call 800-523-5620 
(PA Res.) 215-353-4350 





MINUTE 


And, discover for yourself how easy it 
is to view the optic disc with the new 
Keeler Vista Ophthalmoscope. 
Keeler’s unique coaxial illumination 
gives you the widest, clearest view 

of the retina possible with a direct 
ophthalmoscope. The new Keeler 
Vista features a unique glaucoma 
graticule for the simplest assessment 
of the optic disc. 


Extend your diagnostic capabilities 
and you can build your reputation 
and your practice. Call now for an 
in-office demonstration. 


All three Keeler Instruments can be 
added to your practice today... . For 
less than $10,000, complete! 


Your Keeler Glaucoma Diagnostic 
Package will be installed and fully 
inserviced by a Keeler Products 
Specialist. 





54 
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Keeler Instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (800) 523-5620 (National) 
(215) 353-4350 (Pennsylvania) 





Keeler Instruments, Inc., has designed the Henson 
CFA3000 Central Field Analyzer Automated Perime- 
ter which completes a multi-stimulus glaucoma 
screening in about two minutes, and a comprehen- 
sive full-threshold examination in less than ten min- 
utes. The Supra-Threshold multiple stimulus screen- 
ing program tests 26 key retinal locations within the 
central 25 degrees. Multiple stimulus presentations 
speed up the testing process, and the verbal ex- 
change required between patient and operator helps 
maintain patient attentiveness. The test can be ex- 
tended to 66 points if a stimulus is missed and to 132 
points for additional missed points. The Henson 
CFA3000 Field Analyzer is also a full-threshold ana- 
lyzer and tests 52 locations in the central 25 degrees 
with single stimuli presentations. 

The Henson CFA3000 results provide global indi- 
ces, mean defect, loss variance, fluctuation and cor- 
rected loss variance, Gray scale symbols and a two- 





dimensional diagram represent areas of visual field 
loss on printed results. Results are compared to an 
internal data base containing thousands of age- 
matched, normal fields and labeled either Normal, 
Suspicious, or Defect. The Field/IOP/CD Ratio analy- 
sis indicates the probability of any defects existing. 
The list price is $6,950. 


Sony Medical Electronics Company 

Sony Drive (M-5) 

Park Ridge, NJ 07656 

Tel: (800) 535-SONY (National) 
(201) 930-7098 (New Jersey) 





Sony Medical Electronics has designed the DXC- 
750MD, a color video camera package for ophthal- 
mology, neurology, and other microscopy applica- 
tions. UL-544 listed, the camera package comes with 
a camera, an adapter, and a control unit. The DXC- 
730MD is a three-chip camera that provides 700 TV 
lines of horizontal resolution, a variable speed elec- 
tronic shutter, an improved pre-amplifer, and a 
signal-to-noise ratio of 60dB. The camera weighs 1.32 
pounds and can meunt onto any microscope. Also 
available through Sony Medical Electronics is a range 
of optional components including Sony Medical’s 
Trinitron monitor, color video printers, and video 


recording equipment. 


September, 19: 





One lens now does it all, 
providing both magnification and a large field of view! 


The new Volk Pan Retinal Lens 2.2 revolutionizes With both good magnification and an extremely large 
iinocular indirect ophthalmoscopy by combining de- field of view, the Volk Pan Retinal Lens 2.2 is suitable 
irable features of both the 20 Diopter and 30 Diopter for practically every examination procedure, including 
enses into one single lens. small pupil indirect ophthalmoscopy and can be used 


With Volk’s new patented design that stabilizes IES ICL OPiS Opes. 


etinal image size over the entire visual field, the an- The 52mm Volk Pan Retinal Lens 2.2 is available in 
jular extent of the field produced by this lens is in- both Clear and Volk Yellow Retina Protector glass, and 
reased to 56°, along with magnification comparable features the highest efficiency and most durable broad 
D that of the 20 Diopter lens. band, multi-layer, Anti-Reflection coating available. 


VISIT OUR BOOTHS (#955, #957, AND #959) AT THE A.A.O. 
Exclusive 


fanufacturer VOI OPTICAL / 7893 ENTERPRISE DRIVE, MENTOR, OHIO 44060 / (216) 942-6161 
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New products and services considered by the editors to be of 
interest to our readers are described on the basis of information 
supplied by the companies cited. Publication of these notices 
does not imply endorsement or warranty by The Ophthalmic 
Publishing Company, publishers of The American Journal of 
Ophthalmology, for these products and services. 


> Surgical Equipment 


Mentor O&O, Inc. 
3000 Longwater Drive 
Norwell, MA 02061 
Tel: (800) 992-7557 (National) 
(617) 871-6950 (Massachusetts) 





Mentor O&O, Inc., has announced the availability 
of an Anterior Segment Vitrector for the SURG-E- 
TROL IAR system. The instrument is reusable and 
can be stored sterile-packaged in the operating room. 
It takes less than 60 seconds to replace the IAR 
handpiece with the ASV handpiece and requires no 
additional tubing. The SURG-E-TROL ASV unit has a 
21-gauge probe for easier access to difficult areas. An 
electrically driven guillotine cutter, at 600 strokes per 
minute, provides precise cutting action. The cutting 
port is located directly adjacent to the tip of the probe 
for optimum vitreous shaping. The system’s battery 
operated control pedal powers the linear control of 
aspiration rates, the reflux feature, and the cutter 
activation. 
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NEW PRODUCTS AND SERVICES 


» Diagnostic Devices 


Ophthalmic Imaging Systems, Inc. 
221 Lathrop Way, Suite | 
Sacramento, CA 95815 

Tel: (916) 646-2020 





The DFC-1024/QUANTIFY package has top quality 
resolution and image analysis power to assist the 
ophthalmologist in fluorescein angiography pro- 
cedures. It presents four times the pixel data of any 
other digital system for instant angiography, and 
records the details of tiny feeder vessels and the 
margins of subretinal lesions. 

The QUANTIFY software allows pathology tracing 
for change analysis. A few of the functions include 
contrast enhancement, image sharpening, haze fil- 
tering, zoom, edge detection, noise reduction, nega- 
tive imaging, and histogram equalization. Optic 
nerve head analysis functions with QUANTIFY in- 
clude measurements of the cup, the disk, and the 
neuralretinal rim, based on tracings made directly on 
the screen. This mouse-driven software features 
easy-to-use menus including such categories as im- 
age enhancement, image analysis, report generation, 
and image data base display. QUANTIFY software is 
standard with the DFC-1024 an is available as an 
upgrade for the OIS DFC-512 or the ProScreen sys- 
tems. QUANTIFY can also be used with the Fotovix 
to study negatives or slides recorded on film. 





UNIVERSITY OF CALIFORNIA, SAN DIEGO 
DEPARTMENT OF OPHTHALMOLOGY 
presents 
INTERNATIONAL SYMPOSIUM ON 
GLAUCOMA 


ADVANCES IN GLAUCOMA THERAPY 


FEBRUARY 2 - 3, 1990 
SHERATON GRANDE TORREY PINES 
LA JOLLA, CALIFORNIA 


GUEST SPEAKERS 
E. M. Van Buskirk, M.D. - Portland 
M. Bruce Shields, M.D. - Durham 
Harry Quigley, M.D. - Baltimore 
Yoshiaki Kitazawa, M.D. - Gifu, Japan 
Joseph Caprioli, M.D. - New Haven 


TOPICS | COURSE DIRECTORS 
«Transcleral Ciliodes- | Robert N. Weinreb, M.D. 
| tructive Surgery Mark E. Loane, F.R.A.C.O. 
*Antimetabolites and 

Filtering Surgery FOR FURTHER INFORMATION 
“Valve Implants | Michelle Elig 

*New Drugs | Course Coordinator 


and David C. Musch, Ph.D. 
© American Journal of Ophthaimology 108:315-318, September, 1989 


“Monitoring the Effec- | UCSD/Ophthalmology, T-014 
tiveness of Treatment | La Jolla, CA 92093 
| (619) 543-6044 


A Comparison of Two Methods of Punctal Occlusion 
Mary Ellen Knapp, M.D., Bartley R. Frueh, M.D., Christine C. Nelson, M.D., 
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tion of the punctum and vertical canaliculus, and the other punctum assigned to 
cauterization of the punctum only. The two treatments were assigned to the 
opposite puncta on the left side. One month after cauterization, the puncta that 
received deep cauterization were significantly more likely to have remained closed 


than those that received superficial cauterization (P < .01). Survival analysis over a 
tion because of a reopened punctum as the endpoint, indicated a long-term 


period of follow-up that exceeded one year after surgery, using time to examina- 
advantageous effect of deep over superficial cauterization. 


The Combined Meeting of the 
Egyptian Society of Ophthalmology 
and the 
Saudi Ophthalmological Society 
in collaboration with 
The Pan Arab Council of Ophthalmology 
14-18 February 1990 
Cairo, Egypt 


in the land of the wonders, known as the Bride of the Nile, an 
informative scientific meeting led by distinguished ophthalmol- 
ogists from Europe, The United States and the Middle East, will 
feature courses, didactic lectures and workshops in ophthai- 
mology with special emphasis on recent advances in patients 
management and refractive surgery. 


lridocyclitis 


For further information and registration, write to: 


Professor M. H. Ibrahim 
10 Suiz Canal Street 
Al Mohandiseen 
P.O. Box 300, Imbaba, Guiza 
EGYPT 


FAX No: (202) 3480944 Telex No: 22041 AKEF UN 


© American Journal of Ophthalmology 108:310-314, September, 1989 


Extracapsular Cataract Extraction in Fuchs’ Heterochromic 
Stephen S. Gee, M.D., and Khalid F. Tabbara, M.D. 


Social Programme will include optional tours to: 


We studied 15 patients with Fuchs’ heterochromic iridocyclitis who underwent 


extracapsular cataract extraction. Ten patients also had capsular-fixated posterior 
better. There were no major surgical, intraoperative, or postoperative complica- 


chamber intraocular lens implantation. The patients were followed up for a mean of 
tions. 


23 months (range, six to 48 months). The clinical course and visual outcome were 
favorable. All patients had a postoperative best-corrected visual acuity of 20/40 or 


1. Luxor and Aswan 3. Red Sea (Horgada) 
2. Pyramids Museums 4. Islamic Museums 
5. Sinai 





















Bap et ASCH RNAse Sc 


Stora 
This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 













This anodized 
aluminum scale 
now gives you a 
fast way of 


for go-no go 
dimensions. 





“Current Trends 
in Ophthalmology” 


13th Annual 
Phillips Eye Institute 
Ophthalmology Symposium 


Dorothy J. Horns, M.D., Course Chair 


Hotel Sofite! 
Minneapolis, Minnesota 


Saturday, October 14, 1989 
7:30 a.m.-4:00 p-m. 


Guest Faculty 
David G. Campbell, M.D, 
Michael V Levine, M.D. 
Cynthia Root Moran 
For further information contact 


Kathy Knauth, Course Coordinator, 
Phillips Eye Institute (612) 872-5309 
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Conjunctivodacryocystorhinostomy * 





Sterilization Tray 

ee « Constructed of specially anodized 
Tray aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
sterilization and handling...with 
enough pockets to hold all tubes 
tion tray. from the three Jones Tube Sets. 


measuring tubes Additional Information Available From: 


Weiss Chatic Gas Blowing Co 


14380 N.W. SCIENCE PARK DR « PORTLAND, OREGON 97229 © (503) 643-5674 












f; i 


Tear Duct Tubes 
Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 
sets. Special sizes may be 
obtained upon request. 





*LT. Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
Measuring | §9. No. 5, May, 1965. 
Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
| Date, Aesculapius Publishing Company, 1970. 
LT. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 






] THE EYE 
| INSTITUTE OF 
| NORTHWESTERN OHIO 





Positions are available for Board certi- 
fied, fellowship trained ophthalmologists 
in many sub-specialty areas. Applicants 
should have a desire to provide outstand- 
ing clinical care in a stimulating environ- 
ment. Some fellowship positions are also 
available. Inquiries should be addressed 
to: 


Carol R. Kollarits, M.D. 
Medical Director 
Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
Toledo, Ohio 43615 
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IN 1969 


ARGON LASERS REVOLUTIONIZED 


OPHTHALMOLOGY. 
AT THE A.A.0. 1989 


_ KEELER INSTRUMENTS 


WILL INTRODUCE 


icroriase 
THE FIRST 


TRANSPUPILLARY DIODE LASER, 


Clinical Evaluations 
Moorfields — London 

St. Thomas — London 

Bascom Palmer — Miami 
Wilmer Eye — Baltimore 
University Wisconsin — Madison 
Estelle Doheney — Los Angeles 


AND REVOLUTIONIZE 


OPHTHALMOLOGY 


VISIBLE AND INVISIBLE LASER RADIATION 
AVOID EYE OR SKIN 

EXPOSURE TO DIRECT OR 

+ SCATTERED RADIATION 


DIODE LASERS 

“1.5 W 780 - 840 nm 

1 mW 665 - 680 nm 
CLASS IV LASER PROOUCT 








TH: D Y-:Y: ~ - CIAIIATS 
OCU-TEARS PF.” 


ARTIFICIAL TEARS 
FOR DRY EYE 


e Preservative-Free 
e Sterile, easy to use, 


single unit dose dispenser 
NOXO e Available in two 
E; convenient quantities of 
e 60 or 120 per carton 
OTHER IMPORTANT DRY EYE PRODUCTS 
AVAILABLE FROM EAGLE VISION” 


EAGLE VISION-FREEMAN™ TM 
PUNCTUM PLUG KIT n rbaektc arh LAT Test System 


For use in the treatment of keratitis sicca by reversible 
; ; Use when Schirmer values 
occlusion of the punctum and canaliculus. are questionable. 
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The first new approved 
method for clinical 
assessment of lacrimal 
gland function. Simple 
and quick in-office 





procedure. 
SMALL SIZE MEDIUM SIZE STANDARD SIZE 
Also available in MULTI-PACK with 10 Punctum Plugs 
COLLAGEN MOIST EYE” 


Temporary Intracanalicular Collagen Implant s 

For diagnosis of certain ocular disorders and to temporarily Moisture Panels 
enhance effect of ocular medication Lessen evaporative loss of tears 
by converting eye 





lz 
r eee) AE wear into 
N f oo Ea : Pi moisture 
im Collagen ss F- AADA & 
| Implants X oe Ñ FS vi è: chambers. 








For more information or to order: 


aT P peed VISION 
6263 POPLAR AVE., SUITE 650, MEMPHIS, TN 38449 


(800) 222-7584 e (901) 682-9400 e FAX (901) 761-5736 
VISIT OUR BOOTHS (#1626. #1628. AND #1630) AT THE A.A.Q. 


© EAGLE VISION, INC., 1989 






Are you 
moving? 


Notify: 
- AMERICAN JOURNAL OF OPHTHALMOLOGY 
- Subscription Correspondent 

-Suite 1415 

435 N. Michigan Avenue 

Chicago, IL 60611 
| 000333 000000 0000 AJO 
Paul Brown, MD 


4500 E. Ontario 
| Chicago, iL 60611 






IT SAVES TIME WHEN YOU INCLUDE THE FIRST NINE 


DIGITS OF YOUR AJO NUMBER 
Enter your number here 


Please change my address, effective 


PLEASE MAIL TODAY! 
Address Changes Take Six Weeks 






_ from: (or attach label here) 


_ Name 


- City/State/Zip 


to: 


City/State/Zip 
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PROPINE“(dipivefrin HCI) 


ophthalmic solution, USP, 0.1% with 
C CAP™ Compliance Cap B.LD. 


INDICATIONS: Propine (dipivefrin HC!) is indicated as initial 
therapy for the control of intraocular pressure in chronic open- 
angle glaucoma. Patients responding inadequately to other 
antigiaucoma therapy may respond to addition of Propine. In 
controlled and open-label studies of glaucoma, Propine 
demonstrated a statistically significant intraocular pressure- 
lowering effect. Patients using Propine twice daily in studies 
with mean durations of 76-146 days experienced mean pres- 
sure reductions ranging from 20-24%. Therapeutic response 
to Propine twice daily is somewhat less than 2% epinephrine 
twice daily. Controlled studies showed statistically significant 
differences in lowering of intraocular pressure between Propine 
and 2% epinephrine. In controlled studies in patients with a 
history of epinephrine intolerance, only 3% of patients treated 
with Propine exhibited intolerance, while 55% of those treated 
with epinephrine again developed intolerance. Therapeutic 
response to Propine twice daily therapy is comparable to 2% 
pilocarpine 4 times daily. In controlled clinical studies com- 
paring Propine and 2% pilocarpine, there were no stafistically 
significant differences in the maintenance of IOP levels forthe 
two medications. Propine does not produce miosis or accom- 
modative spasm which cholinergic agents are known to 
produce. The biurred vision and night blindness often asso- 
ciated with miotic agents are not present with Propine therapy. 
Patients with cataracts avoid the inability to see around ien- 
ticular opacities caused by constricted pupil. CONTRAINDICA- 
TIONS: Propine® should not be used in patients with narrow 
angles since any dilation of the pupil may predispose the patient 
fo an attack of angle-cilosure glaucoma. This product is con- 
traindicated in patients who are hypersensitive to any of its com- 
ponents. PRECAUTIONS: Aphakic Patients. Macular edema has 
been shown to occur in up to 30% of aphakic patients treated 
with epinephrine. Discontinuation of epinephrine generally 
results in reversal of the maculopathy. Pregnancy: Pregnancy 
Category B. Reproduction studies have been performed in rats 
and rabbits at daily cral doses up to 10 mg/kg body weight 
(5 mg/kg in teratogenicity studies), and have revealed no 
evidence of impaired fertility or harm to the fetus due to 
Gipivefrin HCI. There are, however, no adequate and well- 
controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human. 


response, this drug should be used during pregnancy only if | 
clearly needed. Nursing Mothers. itis not known whetherthis. | 
drug is excreted in human milk. Because many drugs are. | 
excreted in human milk, caution should be exercised when {o 


Propine is administered to a nursing woman. Usage in Children. 
Clinical studies for safety and efficacy in children have not been 


done. Animal Studies. Rabbit studies indicated a dose-related | 


incidence of meibomian gland retention cysts following topical 
administration of both dipivefrin hydrochioride and epinephrine. 
ADVERSE REACTIONS: Cardiovascular Effects. Tachycardia, 
arrhythmias and hypertension have been reported with ocular 
administration of epinephrine. Local Effects. The most frequent 
side effects reported with Propine alone were injection in 6.5% 
of patients and burning and stinging in 6%. Follicular conjunc- 
tivitis, mydriasis and allergic reactions to Propine have been 
reported infrequently. Epinephrine therapy can lead to 
adrenochrome deposits in the conjunctiva and cornea. 


= ALLERGAN PHARMACEUTICALS 
A Division of Allergan, Inc. 
irvine, CA 92713 
©1989 Allergan, Inc. 





The New Math 


One school of thought considers Propine and pilocarpine 
to be equivalent in the ‘concomitant therapy’equation. They 
are anything but. 

Propine is nonmiotic. It will not cause the inconvenience 
frequently associated with miosis. 

And Propines b.i.d. dosage is simpler than the typical daily 
regimen of q.i.d. pilocarpine-which may help compliance. 

As might the C Cap Compliance Cap,” which sits 
atop every bottle. 

Propine or pilocarpine? Today's answer is clear. 


Propine™ (ipivefrin HC) 
ophthalmic solution, USP, 0.1% with 





TM . | ae 
C Cap™ Compliance Cap B.I.D. nwt 
, i . Propine 
Note that Propine should not be used in patients with sect mo 
narrow angles or those hypersensitive to its components. C Cap” 
Please see adjacent page for brief prescribing information. nee 


VISIT OUR BOOTH (#1822) AT THE A.A.O. 


Our ful -bo dy 
ophthalmıc drapes 


are clearly the best. 


When considering the best way to control fluids 
during ophthalmic procedures, consider this. Nobody 
but Convertors*/Custom Sterile offers you a full-body 
_ ophthalmic drape with a fluid collection pouch. And 
we offer two. 

For vitroretinal procedures, we have the Clearview 
Eye Drape. Designed in conjunction with Steve Charles, 
M.D., a leading ophthalmologist, its unique pouch fits 
easily into a wrist rest. This drape even has a clear plastic 
panel, which provides a lint-free operative site and 
excellent patient visibility. 

For general ophthalmic procedures, we offer our 
standard Ophthalmic Drape. Its flexible U-shaped pouch 
allows for left or right eye procedures. And the pouch’s 
contour bars help maximize fluid control. 

Both drapes include incise, which completely seals 
| off the operative site. Together, they provide superior 
fluid control and quicker O.R. turnaround for virtually any ophthalmic procedure. 

The Clearview Eye Drape and Ophthalmic Drape are available individually and in Custom 
Sterile packs. For more information, contact your Convertors/Custom Sterile sales representative. 
Or write Baxter Healthcare Corporation, Operating Room Division, 1500 Waukegan Road, 
McGaw Park, IL 60085. 





; 


Operating Room Division 


Baxter 





Æ ALLERGAN PHARMACEUTICALS 
A Division of Allergan, Inc. 
Irvine, CA 92713 
© 1989 Allergan, Inc 
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In ophthalmic surgery 








We've studied ophthalmic sur- 
gery from the time the patient 
enters pre-op through post-op 
care. The result is not only the 
most extensive ready-to-use 
product line, but more impor- 
tantly, a line that simplifies each 

hase of ophthalmic surgery 

y extending all the benefits of 
ready-to-use to all involved in 
the surgical procedure. 


-+. no matter what your 
surgical spedalty 
We've evolved alongside modern 


ophthalmic surgery and so has 
our line of ready-to-use products. 


WORLD HEADQUARTERS 
VISITEC Company 

7575 Commerce Court 
Sarasota, FL 34243 

(800) 237-2174 

(813) 351-9883 

FAX: (813) 359-2015 

TELEX: 5106000179 






The superior finish quality of VISITEC products is evident 


SEM of competitive retrobulbar needle | 
(Original magnification 80x) 


Today, whether the surgeons 
specialty is cataract, lacrimal, or 
retinal, VISITEC has a range of 
products that spans the spectrum 
of the surgeons ready-to-use 
product needs. 


...we bring you 
the broadest and deepest 
ready-to-use produd line 


We recognize creativity as the 
eee: orce behind the evolu- 
tion of technique. 






“SEM of 








C retrobulbar needle #1638 
(Original magnification 80x} 
Working in conjunction with 
that creativity has led us to main- 
tain leadership in the develop- 
ment and introduction of new 
ready-to-use products for oph- 

thalmic surgery. 

One glance at our catalog will 
show that no company offers a 
broader range or more depth of 
selection than VISITEC. 





With dedication 


to product quality 
and customer service 


Unlike many others, we person- 
ally manufacture, inspect, and 
package every product that 
carries our name, The reason is 
simple - at VISITEC we stand 
behind the quality of our produc 
100%. 


Likewise, our dedication to 
customer service begins with ow 
sales and service representatives. 
Every one of them, on the phone 
or in the field, is professionally 
trained to provide prompt, 
courteous service, technical 
support and information to your 
entire team. 


Product quality and customer 
service - we wont shift those 
responsibilities to anyone else. 


Experience for yourself the 
superior quality only VISITEC 
ready-to-use products can offer. 
To place an order, or for a catalog 
call toll-free: (800) 237-2174. 





® Registered trademark of VISITEC Company. © Copyright 1989 VISITEC Company. All rights reserved. 
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Our latest generation of retinal cameras 
continues the Topcon tradition of 
quality, reliability and economy. 


When you make the best-selling retinal 
camera in the United States, there’s a temp- 
tation to leave success alone. At Topcon, 
we've always resisted that temptation. 


Our TRC-FE series led the 
market for years. Our first 
generation of variable 
angle cameras, the TRC-W 
series, set the standard for 
the industry. And now, our 
new TRC-50V and TRC- 
S50VT (with tilt) models con- 
tinue to reflect Topcon’s 
distinguished history. 


Topcon’s precision 
optics and brilliant dual 
illumination system allow 
the TRC-50 series retinal 
cameras to produce ultra 
sharp fundus photography 
using 35mm, Polaroid“ 
or video formats. 


We've included a 
host of convenient 
features like: 
astigmatic and 
diopter com- 


Polaraid ıs a registered trademark 
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BRINGING THE FUTURE INTO FOCUS. 
Topcon Instrument Corporation cf America, 65 West ATE Road, PaT New Jersey 07652 (201) 261-9450. 
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pensation devices; a small pupil feature for 

shooting through a pupil opening as small 

as 4.5mm; cordless 35mm motor driven 

camera bodies; a newly engineered base 
assembly for more precise 
alignment; a stereo 
photography mode which 
eliminates angular guess- 
work; and a state-of-the-art 
electronic master control 
console. In addition, the 
TRC-50V/VT accepts a full 
compliment of inter- 
changeable filters via the 
filter access door. 


For flexibility, depend- 
ability and economy in a 
retinal camera, the TRC- 
50V series by Topcon sets a 
new standard in the indus- 
try. For generations to 
Come. 


>- TRC-50VT 


Retinal 
Camera 
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and should be no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal publication. 


News Items 

THE JOURNAL welcomes information concern- 
ing meetings, honors, and appointments. Only 
one new item should be included on each page. 
News items should be double-spaced and pro- 
vide the name and address of the responsible 
author. 


Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 
CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 
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surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced. 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JOURNAL, as follows: 

Fig. 1 (Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

Color—Authors must contribute to the cost 
of color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must have a title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 

Each table must be double-spaced and noth- 
ing in the table should be underlined. Photo- 
graphically reproduced or reduced tables are 
not acceptable. 

The first line of a table should have the table 
number. The second line should have the title 
of the table. 
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Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), * 
(dagger), = (double dagger), § (section mark), || 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 


References—THE JOURNAL does not publish 


extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JouRNALdoes not use the term et al. The follow- 
ing style is used by THE JouRNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2, Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 ¥2 inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 
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For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 
sion, or (3) rejected. Acceptance is determined 
by such factors as the originality, significance, 
and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JOURNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
in THE JOURNAL each month must be included 
with the manuscript. No article or letter will be 
reviewed until this disclosure and copyright 
transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 
and auspices of the meeting should be stated 
on the title page. = 


Mechanical Preparation of the Typescript 


Submit an original and at least one duplicate 


copy of both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x ll-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Do not use condensed type. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 

Title page—The title page is page 1. It should 
contain the title, a brief heading (no more than 
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Adult Gonococcal Keratoconjunctivitis 517 a 





Subjects and Methods 


This study was performed in the outpatient 
clinic of the Department of Ophthalmology at 
the Centre Hospitalier de Kigali in Rwanda. All 
patients who came to the clinic with conjuncti- 
vitis suggestive of gonorrhea were invited to 
participate in the trial. The following informa- 
tion was obtained from each patient at the first 
visit: age, sex, duration and nature of ocular 
symptoms, presence of associated genitouri- 
nary problems, and previous medications. A 
complete ophthalmologic examination was per- 
formed, including determination of visual acu- 
ity and slit-lamp examination. Photographs of 
the outer eye were taken with a fundus camera 
before and after treatment in each patient. 
Patients were followed up daily for five days. 
Control visits took place at weekly intervals 
thereafter for one month or until the complica- 
tions had resolved. 

Bacterial specimens were obtained from the 
conjunctiva and from the urethra at the first 
visit with a sterile cotton-tipped applicator. 
The conjunctival and urethral specimens were 
immediately inoculated onto Thayer-Martin 
medium and incubated in a candle jar at 37 C 
for three days. Isolates were identified as N. 
gonorrhoeae by standard techniques and were 
tested for beta-lactamase by the chromogenic 
cephalosporin technique. A control culture 
from both sites was taken on the second day, 
and in the first seven patients, a second control 
culture was performed on the third day. 

The treatment regimen consisted of a single 
oral dose of 1,200 mg of norfloxacin on three 
consecutive days for the first seven patients. 
Afterward, the regimen was modified to a sin- 
gle oral dose of 1,200 mg of norfloxacin on day 1 
only. Patients who had a positive culture for N. 
gonorrhoeae from the eye, accepted the treat- 
ment, and returned for the control culture were 
considered appropriate subjects for the study. 
Treatment was considered successful if the con- 
trol culture remained negative and if there was 
no progression of the corneal lesions after initi- 
ation of the treatment. 


Results 


The general characteristics of the 15 patients 
who were included in this study are summa- 


rized in Table 1. All subjects were young black ; — 


men, and the median ager was 27 ye cais (ran a 











through ay 1989. 
Unilateral conjunctivitis was 
complaint of patients, but 13 of th 
admitted to having dysuria. Or 
charge. According to the patients, | 
symptoms preceded the ocular symi 
one to several weeks. : 
Three patients had not recei 


ment before the initial visit; three others. ad : ee 
used topical medications, and among the nine = > 
patients who were prescribed a general treat- o o 





ment, seven had received penicillin intramus- 
cularly. 

The disease was unilateral in all patients 
(Table 2). The duration of ocular symptoms 
before the patients sought treatment ranged 
from two to 21 days (median, seven days). Only 
five (33%) of 15 eyes had initial visual acuity of 
20/40 or better, whereas three (20%) had less 
than 20/200. 

Two patients lacked purulent discharge (Pa- 
tients 3 and 13, 13%), and in three others 
(Patients 1, 7, and 8, 20%) the purulent dis- 
charge was less than that normally seen in 
classic ocular gonorrhea (Fig. 1). In all of these 
eyes, there was severe congestion of the bulbar 
and palpebral conjunctival vessels, though pe- 
techial hemorrhages were not present (Fig. 2). 
A frequent symptom (eight eyes, 53%), evenin 
patients with excellent visual acuity, was a 
discrete epithelial edema. This was apparent 
on slit-lamp examination as a fine granular 
appearance of the corneal epithelium, and it 
probably preceded the visually more disabling 
stage of punctate staining, which existed in five 
eyes (33%). Solitary small ulcers or multiple 
superficial ulcerations were observed in four 
eyes (27%). Extensive furrow-like marginal ul- 
cers occurred in three eyes (20%) and were 
complicated by corneal perforation in two of 
these eyes (Fig. 3). Obvious stromal edema was 
present in three eyes and made visualization of 
the anterior chamber difficult. Of the other 12 
eyes, seven (58%) had some degree of anterior 
chamber inflammation. 

Cultures for N. gonorrhoeae from the conjunc- 
tival smears were positive in all patients; ure- 
thral smears were positive in eight (61.5%) of 13... 
patients. Seven (47%) of the 15 N. gonorrhoeae 


strains tested positive for beta-lactamase =~ 
production (penicillinase-producing N. gonor- a 


rhoeae). 
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TABLE 1 
PATIENTS’ CHARACTERISTICS* 











PATIENT NO., CLINICAL CULTURE’ BETA-LACTAMASE 
SEX, AGE (vas) DATE MANIFESTATION EYE/URETHRA PRODUCTION PREVIOUS TREATMENT 
1, M, 30 7/21/86 R.E.: conjunctivitis, +/— Present Penicillin G, I.M. for 6 days 
urethritis 
2, M, 27 9/09/86 L.E.: conjunctivitis, +/+ Absent Trimethoprim-sulfamethoxazole 
urethritis orally for 6 days 
3, M, 30 10/03/86 L.E.: conjunctivitis, +/+ Absent Penicillin G, 2 M.U. LM. 
urethritis 
4, M, 20 11/04/86 L.E.: conjunctivitis, +/- Present Benzathine penicillin, 1.M. 
urethritis 
5, M, 27 11/11/86 R.E.: conjunctivitis, +/+ Absent None 
urethritis 
6, M, 28 11/17/86 R.E.: conjunctivitis, +/+ Present Benzathine penicilin, 1.M. 
urethritis 
7, M, 30 11/20/86 L.E.: conjunctivitis, +/— Present Penicillin G, I.M. 
urethritis 
8, M, 24 01/02/87 R.E.: conjunctivitis, +/+ Present Penicillin G, 1 M.U. LM. 
urethritis and streptomycin, 1 g LM. 
for 7 days 
9, M, 18 02/04/87 L.E.: conjunctivitis, +/+ Absent Penicillin G, 1 M.U. ILM. 
urethritis for 7 days 
10, M, 21 10/21/88 R.E.: conjunctivitis, HINA, Present None 
urethritis 
11, M, 29 11/10/88 L.E.: conjunctivitis, +/N.A. Absent Tetracycline ophthalmic ointment 
chronic urethritis 3 times a day 
12, M, 27 11/30/88 R.E.: conjunctivitis, +/— Present Ampicillin, 750 mg for 7 days 
chronic urethritis 
13, M, 23 02/15/89 R.E.: conjunctivitis ++ Absent Oxytetracycline-hydrocortisone 
ointment, twice daily for 3 days 
14, M, 26 02/23/89 R.E.: conjunctivitis, +/— Absent Tetracycline and dexamethasone 
urethritis ointment and traditional medicine 
15, M, 25 02/24/89 R.E.: conjunctivitis +/+ Absent None 





*{.M. indicates intramuscularly; M.U., million units; N.A., not available. 


"+ indicates culture positive; —, culture negative. 


All control cultures from day 2 and day 3 
were negative in the first seven patients. For 
these patients, pus formation was reduced 24 
hours after the administration of the first treat- 
ment dose. The corneal lesions did not pro- 
gress, and healing occurred within one to two 
weeks after initiation of treatment. Conjuncti- 
val redness, without discharge, persisted in 
most patients long after the corneal lesions 
healed. 

Because of the excellent therapeutic response 
and because all control cultures from day 2 
remained negative in the first seven patients, 
we reduced the treatment regimen to a single 
oral dose of 1,200 mg of norfloxacin for the 
eight remaining patients. The control cultures 


from these patients remained negative, and 
there was no difference in the quality or the 
speed of healing compared to the first seven 
patients. 

No side effects of norfloxacin were noted in 
this study; no patients complained about head- 
aches, nausea, vomiting, or arthralgias. 

Follow-up data and visual outcomes (Table 3) 
suggest that the final visual outcomes are large- 
ly dependent on the degree of corneal involve- 
ment at the time of medical intervention. Pa- 
tients with pure conjunctivitis or minimal 
corneal involvement (such as epithelial edema 
and punctate staining) recovered without se- 
quelae. Superficial ulcers healed without prob- 
lems but caused visual loss in one patient 
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TABLE 2 
OCULAR INVOLVEMENT* 


a ee Lees MNEs Un 


PATIENT AFFECTED VISUAL CORNEAL ANTERIOR CHAMBER 
NO. EYE DURATION ACUITY DISCHARGE INVOLVEMENT INFLAMMATION 
1 R.E. 7 days LP. Moderate Epithelial edema, ? 
stromal edema, 
small ulcer at 6 o'clock 
2 Lote: 5 days 20/200 Maximal Epithelial edema, Present 
small ulcer at 9 o'clock 
3 LE: 7 days 20/40 Minimal Punctate staining Absent 
4 LE. 2 days 20/20 Maximal Epithelial edema Present 
5 JAN 7 days 20/70 Maximal Epithelial edema Absent 
6 R.E. 7 days 20/40 Maximal Punctate staining Present 
7 LE, 14 days 20/100 Moderate Punctate staining Present 
8 R.E, 6 days 20/40 Moderate Epithelial edema, Present 
superficial ulcerations 
9 LE: 3 days 20/100 Maximal Punctate staining, ? 
stromal edema, 
small suprapupillary ulcer 
10 FE. 3 days 20/70 Maximal Epithelial edema Absent 
11 LE. 10 days 20/50 Maximal Epithelial edema, Absent 
punctate staining 
12 RE. 7 days H.M. Maximal 2 furrow-like ulcers Present 
from 10 to 1 o'clock and 
4 to 8:30 o'clock; 
perforation at 6 o'clock 
13 R.E. 9 days 20/20 Minimal None Absent 
14 AE. 21 days LF: Maximal Stromal edema, ? 
circumferential ulcer, 
perforation at 12 o'clock 
15 R.E. 3 days 20/100 Maximal Epithelial edema, Present 


furrow-like ulcer from 
10 to 12:30 o'clock 


eee 


*L.P., light perception; H.M., hand motions. 


(Patient 9) because of the ulcer’s central loca- 
tion. Extensive marginal ulcers led to corneal 
thinning and residual astigmatism in another 
patient (Patient 15). The two patients who had 
corneal perforations at admission failed to re- 
gain useful vision; visual acuity was reduced to 
counting fingers in Patient 12 and to light 
perception in Patient 14. 





Discussion 





Gonococcal keratoconjunctivitis is a potential 
cause of unilateral and even bilateral blindness. 
The frequency of severe visual loss in four 
series, three recently published reports®*" and 


the present one are compared in Table 4. In at 
least one of eight eyes with gonococcal kerato- 
conjunctivitis severe visual loss results. Con- 
versely, pure conjunctivitis without corneal in- 
volvement is a benign condition that heals 
without sequelae if effective treatment is 
provided. Unfortunately, the stage of pure con- 
junctivitis is transient, and in our series, two 
patients had corneal ulcers only three days 
after the onset of the disease (Patients 9 and 
15). The rapid progression to corneal destruc- 
tion dictates the need for early and effective 
treatment. 

Early treatment depends on the patient seek- 
ing competent medical advice as soon as possi- 
ble, preferably within two days after the onset 
of symptoms. In developing countries where 
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Fig. 1 (Kestelyn and associates). Left, Classic picture of ocular gonorrhea in the adult (Patient 2). Right, 
Atypical clinical manifestation. Note the marked conjunctival congestion in the absence of purulent discharge 


(Patient 13). 


poor patient education and lack of medical 
facilities are the rule, this is often impossible. 
Additionally, the physician must promptly rec- 
ognize the disease. If only the classic picture of 
ocular infection caused by N. gonorrhoeae is 
known to most clinicians, atypical manifesta- 
tions may be problematic (Fig. 1). 

In our series, purulent discharge was absent 
in two patients (Patients 3 and 13) and only 
moderate in three others (Patients 1, 7, and 8). 
Four of these patients had received penicillin 
intramuscularly, and it is possible that partial 
resistance against penicillin or suboptimal dos- 
ages contributed to the uncommon manifesta- 
tion. 

In the presence of periocular edema, intense 
congestion of the conjunctival vessels, and a 
mild watery discharge, one may be tempted to 
consider the possibility of viral conjunctivitis. 
A history of recent urethral discharge will lead 
one toward the diagnosis of gonococcal dis- 
ease. In our study, two clinical ocular features 
proved to be helpful in the differential diagno- 
sis. First, although the vascular congestion in 
gonococcal ocular disease is so severe as to 
render the conjunctiva nearly uniformly red, a 
slit-lamp examination will indicate that this 
symptom is attributable to the intense dilation 
of the conjunctival vessels and not to the pres- 
ence of small petechial hemorrhages (Fig. 2), as 
is often the case in viral conjunctivitis. In the 
more than 40 cases of culture-proven adult 
keratoconjunctivitis that we have observed, the 


absence of petechial hemorrhages was, in 
doubtful cases, a valuable indicator for N. gon- 
orrhoeae conjunctivitis. Another useful sign is 
the presence of a discrete edema of the epitheli- 
al cell layer, which is spread over the entire 
surface of the cornea. In contrast, localized 
lesions may occur in viral conjunctivitis. The 
discrete edema is responsible for the fine gran- 
ular appearance evident on slit-lamp examina- 





Fig. 2 (Kestelyn and associates). Pronounced vas- 
cular congestion caused by dilation of the individual 
conjunctival vessels. Note the absence of hemor- 
rhages. 
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Fig. 3 (Kestelyn and associates). Left, Extensive marginal ulceration and perforation at the 6 o’clock meridian 
(Patient 12). Right, circumferential ulceration, stromal necrosis, and perforation at the 12 o’clock meridian 


(Patient 14). 


tion and represents the first stage of corneal 

involvement before the occurrence of micro- 

erosions and the resultant punctate staining. 
The choice of effective antibiotic therapy has 


TABLE 3 
FOLLOW-UP DATA 





LENGTH OF VISUAL ACUITY* 


PATIENT NO. FOLLOW-UP AT LAST VISIT SEQUELAE 
1 4 days R.E.: HM. ? 
5 wks L.E.: 20/20 Small peripheral 
corneal scar 
3 3 days L.E.: 20/40 ? 
4 3 wks L.E.: 20/20 None 
S 3 wks R.E.: 20/20 None 
6 10 days R.E.: 20/20 Conjunctival injection 
7 8 days L.E.: 20/25 Conjunctival injection 
8 25 days R.E.: 20/20 Two small peripheral 
corneal scars 
9 3 wks L.E.: 20/40 Central corneal scar 
10 1 wk R.E.: 20/20 Conjunctival injection 
11 4 days L.E.:20/70 ? 
12 7 wks RE: GF. Phthisis 
13 10 days R.E.: 20/20 Conjunctival injection 
14 5 wks RE: LP. Vascularized corneal 
leukoma 
15 4 wks R.E.: 20/40 Severe astigmatism 
caused by 


marginal thinning 


*H.M., hand motions; C.F., counting fingers; L.P., light percep- 
tion. 


become a complicated matter since the advent 
of penicillin resistance. Although the Centers 
for Disease Control still recommends treatment 
of gonococcal ophthalmia with penicillin in 
areas where penicillinase-producing N. gonor- 
rhoeae strains are nonendemic,*" we believe 
that the rising incidence of penicillinase- 
producing N. gonorrhoeae strains and the in- 
creasing number of isolates with high-level 
resistance to penicillin should lead us to aban- 
don this antibiotic for ocular infections with N. 
gonorrhoeae. It is not ethical to administer an 
antibiotic of doubtful efficacy for a rapidly 
progressive, potentially blinding disease if 
more effective drugs are available. The results 
of ineffective treatment are illustrated by an 
African series®’* in which several patients de- 


TABLE 4 
INCIDENCE OF SEVERE VISUAL LOSS* IN ADULT 
GONOCOCCAL EYE DISEASE 





IN EYES WITH CORNEAL 


IN ALL EYES INVOLVEMENT 
Schwab and Tizazu® 15/32 (47%) 2! 
Ullman and associates"! 7/64 (11%) 7/18 (39%) 
Wan and associates? 2/25 ( 8%) 2/16 (12.5%) 


Present series 2/14 (14%) 2/13 (15%) 





*Severe visual loss denotes a final visual acuity of 20/100 or 
worse. 

‘No distinction is made in this series between pure conjunctivitis 
and keratoconjunctivitis. 


522 AMERICAN JOURNAL OF OPHTHALMOLOGY 


November, 1989 


a aaalllt 


veloped endophthalmitis although they re- 
ceived high doses of parenteral and topical 
penicillin. Even if one is alert to the possibility 
of penicillin resistance and ready to change to a 
more effective antibiotic while awaiting culture 
and sensitivity results, time may be lost. More- 
over, most laboratories test only for the pro- 
duction of beta-lactamase and are unable to 
determine chromosomal resistance. In those 
cases, deterioration of the patient’s condition 
will be the far-from-ideal guideline by which an 
alternative treatment is sought, and effective 
treatment will again be delayed. For example, 
Patient 9 in our series complained of urethritis 
and received a seven-day course of 1 million 
units of penicillin G intramuscularly. Two 
weeks later, the patient developed a purulent 
keratoconjunctivitis, which reduced his visual 
acuity to 20/100 in his left eye. Cultures from 
the eye and the urethra yielded beta-lactamase- 
negative N. gonorrhoeae from both sites. Al- 
though reinfection cannot be ruled out, the 
most probable explanation for the presence of 
the N. gonorrhoeae is that it was a chromosomal- 
ly resistant strain. 

We believe that penicillin should be aban- 
doned as the first treatment of gonococcal eye 
disease and that it should be replaced by one of 
the options that are currently advocated for 
areas with a high prevalence of penicillinase- 
producing strains or chromosomally resistant 
strains. The Centers for Disease Control recom- 
mend the administration of 1.0 g of cefoxitin or 
500 mg of cefotaxime intravenously four times 
daily, or 1.0 g of ceftriaxone intramuscularly 
daily, for five days." Similar treatment regi- 
mens, which were advocated by a consultative 
group of the World Health Organization, in- 
clude 1.0 g of cefotaxime intravenously four 
times daily for five days or 2.0 g of spectinomy- 
cin intramuscularly for three days.” Because 
these regimens are multidose, parenteral, and 
expensive, they may be unsuited for wide- 
spread use in developing countries and even in 
the industrialized world. 

Single-dose, oral norfloxacin constitutes 
a safe and effective alternative for the treat- 
ment of adult gonococcal ocular disease. Oral 
treatment is easy to administer and patient 
acceptance is high. Moreover, in developing 
countries with a high prevalence of human 
immunodeficiency virus and hepatitis B infec- 
tions, oral treatment is preferable over paren- 
teral administration because sterile disposable 
materials are often not available and may be 
expensive. Single-dose treatment greatly en- 


hances patient compliance; multiple-dose regi- 
mens involve the risk that the patient may fail 
to complete the entire treatment, especially in 
developing countries where it is common for 
patients to discontinue the drug or to sell it to 
others after initial improvement. Finally, the 
economic advantages of a single-dose, oral 
treatment with norfloxacin, which obviates the 
need for hospitalization without compromising 
patient compliance, should not be neglected. 

Although the new quinolones have a low 
toxicity, they may involve side effects such as 
headache, dizziness, nausea, and gastric dis- 
tress. Rash is not uncommon, and central nerv- 
ous system effects are reported in older pa- 
tients.” Crystalluria™ and systemic vasculitis™ 
have been described. That none of these effects 
were observed in our patients reflects the low 
prevalence of toxic side effects, especially when 
a young population is treated for a short time 
period. The use of systemic quinolones is con- 
traindicated in children, based on the results of 
animal studies. Quinolones were found to in- 
duce alterations in the joint cartilage of imma- 
ture dogs.” Thus these drugs cannot be used in 
the treatment of gonococcal conjunctivitis of 
the newborn. 
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Take four cents worth of white vitriol, four cents worth of prepared 
spicewort, (calamus root,) four cents worth of cloves, a gill of good 
whiskey, and a gill of water. Make the calamus fine, and mix all together; 
then use it after it has stood a few hours. 

John George Hohman, The Long Lost Friend 


or Faithful & Christian Instructions 


Harrisburg, Pa, Near Reading, 1850, p. 16 





The Effect of Collagen Shields on Epithelial Wound 
Healing in Rabbits 





Jonathan M. Frantz, M.D., Brett M. Dupuy, B.S., Herbert E. Kaufman, M.D., 
and Roger W. Beuerman, Ph.D. 


We evaluated the effect of a collagen shield 
on epithelial healing in keratectomy wounds 
in rabbit eyes. Superficial keratectomies 6 mm 
in diameter were created in 12 eyes of six 
rabbits. Six eyes received collagen shields ev- 
ery eight hours; six eyes received no treatment 
(control group). Epithelial healing was sig- 
nificantly faster (P < .01) in corneas treated 
with collagen shields (47.8 + 1.1 wm/hr) com- 
pared to untreated control corneas (40.8 + 1.6 
pm/hr). Regression analysis gave a projected 
time for closure of treated corneas of 73.96 
hours, compared to 83.41 hours for untreated 
corneas. Scanning electron microscopy of col- 
lagen shields after eight hours of wear showed 
a large number of polymorphonuclear leuko- 
cytes entrapped in the collagen matrix. Light 
microscopy of healed corneas showed that the 
appearance of the regenerated epithelium in 
treated and untreated corneas was similar. 
These results demonstrate that collagen 
shields speed reepithelialization of keratecto- 
my wounds in the rabbit cornea. 


Tue TREATMENT Of persistent and recurrent 
erosions of the corneal epithelium is a major 
clinical problem. The corneal epithelium func- 
tions as a barrier to infection, maintains normal 
stromal hydration,’ and is essential for the 
maintenance of normal visual acuity. The rapid 
resurfacing of the deepithelialized cornea is 
crucial to visual rehabilitation and the preven- 
tion of ocular infection. 

Patching, hydrophilic contact lenses,** and 
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tarsorrhaphy have traditionally been used to 
aid reepithelialization and minimize discomfort 
in patients with persistent corneal epithelial 
defects. The principal disadvantage of hydro- 
philic contact lens treatment is reduced oxygen 
delivery to the cornea, especially when the 
eyelids are closed, which can lead to epithelial 
and stromal edema, corneal neovasculariza- 
tion, and infectious corneal ulcers.’ 

Collagen shields are a newly developed alter- 
native to hydrophilic contact lens treatment. 
They are fabricated from porcine scleral tissue 
containing mostly type I collagen with small 
amounts of type III collagen. The material is 
molded into a contact lens configuration, which 
has a 14.5-mm diameter, a 9.0-mm radius of 
curvature, and an approximate 0.1-mm thick- 
ness. The hydrated collagen shield is placed in 
the eye where it conforms to the shape of the 
cornea. 

Fyodorov and associates, Aquavella and as- 
sociates,** Poland and Kaufman,’ and Marmer” 
recently demonstrated the beneficial effects of 
collagen shields on corneal wound healing in 
patients after radial keratotomy and other 
types of anterior segment surgery. Based on 
these studies, we undertook to determine, in 
an animal model, whether collagen shields en- 
hance corneal epithelial wound healing and to 
quantitate the effect. We evaluated the effect of 
the collagen shield on reepithelialization of an 
anterior keratectomy wound in rabbit eyes. The 
results indicate that healing in eyes treated 
with collagen shields is significantly more rapid 
than in untreated control eyes. 


Material and Methods 


Six New Zealand white rabbits weighing 2 to 
3 kg were anesthetized by intramuscular injec- 
tion of a mixture of ketamine (30 mg/kg of body 
weight) and xylazine (5 mg/kg of body weight). 
The corneas were anesthetized by topical ad- 
ministration of 0.5% proparacaine hydrochlor- 
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ide. A 6-mm trephine blade was used to create 
bilateral circular incisions 0.1 mm deep in the 
cornea. A superficial keratectomy was per- 
formed to remove the epithelium and anterior 
stroma within the trephine mark. The wounded 
corneas were gently washed with sterile, nor- 
mal saline solution for one to two minutes to 
remove debris and any remaining topical anes- 
thetic." The area of the defect was visualized 
by staining with fluorescein. 

One eye of each animal was randomly as- 
signed to receive a collagen shield. The contra- 
lateral eye served as the untreated control. 
Wounding was performed with the surgeon 
masked as to whether the eye was to receive 
treatment or no treatment. Treatment consisted 
of a collagen bandage lens hydrated in sterile, 
normal saline, and applied to the cornea. The 
shields were replaced when photographs were 
taken; the remnants of the shield were removed 
from the eye before photography and a new 
shield was placed in the eye immediately after 
photography. No shield was left in place for 
longer than eight hours. 

The time course of wound healing was deter- 
mined from photographs of the defect area at 
zero, six, 12, 22, 34, 46, 54, and 72 hours. All 
photographs were taken at a fixed focus length 
using a macrofocusing lens and Ektachrome 
(ASA 200) color slide film. A photoflash with a 
cobalt blue filter was used to enhance the color 
contrast of the fluorescein-stained wound area. 
The analysis of the wound area was performed 
using computed planimetry." Briefly, the com- 
puter program determined the actual area of 
the wound, converted the area to a circle of 
equivalent area, and calculated the radius of 
the circle. 

The observer was masked as to whether the 
eye being analyzed had received treatment or 
not. Using the paired t-test we determined the 
healing rates for each eye and compared the 
healing rates of treated and control eyes in each 
group of animals. 

The remnants of the collagen shields re- 
moved at the time of photography were pro- 
cessed for examination by scanning electron 
microscopy. The shields were placed in fixation 
solution (3% glutaraldehyde in 0.1 M sodium 
cacodylate at pH 7.4) at 34 C for ten minutes, 
followed by fixation at 4 C for four hours. The 
shields were then washed for 24 hours in 
phosphate-buffered saline containing sucrose 
to bring the osmolality to tissue levels (305 
mOsm). After dehydration in an ethanol series, 
the shields were subjected to critical-point dry- 
ing, mounted on stubs, and coated with 8 to 10 


nm of gold-palladium. The specimens were 
viewed on a Zeiss DSM950 scanning elec 
microscope (Zeiss GHBH, Chere 
Germany). ee 

After the last photographs were ta 
hours after wounding, six eyes (thre 
and three untreated) were obtained 
logic analysis. The dissected corneas 
in a solution of 1% paraformaldehyde 
glutaraldehyde in 0.1 M cacodylate bu 
fixed in 1% OsO, (in 0.1 M cacodylat 
for two hours, and stained en bloc wit 
acetate, followed by ethanolic dehydratior 
embedding in epoxy resin. Sections were cut o 
an ultramicrotome. Thick sections were stained 
with toluidine blue and basic fuchsin for light = 
microscopy.” 















Results 





Wound closure was evaluated in terms of 
decrease in wound radius because linear values 
can be interpreted more easily than areal val- 
ues, which are inherently nonlinear with 
time." 

Wound closure occurred in two distinct phas- 
es (Fig. 1): a latent phase, in which there was 
no significant decrease in wound radius, and a 
linear phase, in which the decrease in wound 
radius was a linear process. The latent phase 
lasted about 12 hours in both collagen shield- 
treated and untreated, control corneas. In the 
healing phase, the variance in the size of the 
defects at later times after wounding was less in 
treated eyes compared to untreated eyes. The 
average rate of decrease in wound radius was 
40.8 + 1.6 um/hr in untreated corneas and 47.8 
+ 1.1 pm/hr in treated corneas; the treated 
corneas healed significantly faster than un- 
treated corneas (P < .01). By 22 hours after 
wounding, shield-treated corneas exhibited a 
more rapid rate of healing (Table). The project- 
ed time to wound closure, calculated by linear 
regression analysis, was significantly shorter 
for treated corneas (73.96 hours) than for un- 
treated corneas (83.41 hours) (P < .01). 

Scanning electron microscopy of the collagen 
shields on the eye after 8 hours (Fig. 2) showed 
a large number of polymorphonuclear leuko- 
cytes trapped in the matrix. Many polymorpho- => 
nuclear leukocytes were embedded ina fibrous = ~ 
network that had formed on the surface of the 
shield. In some areas, the polymorphonuclear 
leukocytes had apparently eroded the collagen 
matrix. By light microscopy, the appearance of 



















526 AMERICAN JOURNAL OF OPHTHALMOLOGY 


November, 1989 





34 e ® CONTROL 
o Shield 


RADIUS (mm) 





0 10 20 30 40 #50 #60 70 Bo 


TIME (hrs) 

Fig. 1 (Frantz and associates). Wound closure in 
rabbit eyes treated with a collagen shield (open 
circle) or untreated (solid square) versus time. The 
latent phase lasted approximately 12 hours. There- 
after, the collagen shield-treated corneas demon- 
strated more rapid reepithelialization than the un- 
treated corneas. 


the regenerated epithelial surface in collagen 
shield-treated and untreated corneas was simi- 
lar (Fig. 3). The epithelium of both treated and 
untreated corneas was similar in cellular orga- 
nization and overall thickness. 





Discussion 





The results of this study demonstrate that 
collagen shields speed epithelial wound heal- 
ing after superficial keratectomy in the rabbit 
eye. The epithelial closure of a corneal wound 
involves migration of the adjacent epithelial 
cells into the wound margin." This migra- 
tion requires glycogen and functional actin fila- 
ments and is independent of cell mitosis. ™*?* In 


TABLE 
WOUND RADIUS OF UNTREATED 
AND COLLAGEN SHIELD-TREATED CORNEAS 





TIME AFTER WOUNDING UNTREATED COLLAGEN SHIELD- 
(HRS) CORNEAS (mm) TREATED CORNEAS (mm) 

0 3.01 + 0.01 3.03 + 0.02 

6 3.01 + 0.02 2.97 + 0.02 

12 2.90 + 0.02 2.91 + 0.02 
22 2.48 + 0.08 2.54 + 0.06 
34 2.06 + 0.11 1.98 + 0.07 
46 1.64 + 0.13 1.37 + 0.10 
54 1.27 + 0.17 0.92 + 0.16 
72 0.39 + 0.14 0.10 + 0.06 








Fig. 2 (Frantz and associates). Collagen shield after 
eight hours in the rabbit eye. Note the polymorpho- 
nuclear leukocytes trapped in the collagen matrix 
(scanning electron microscopy, x 200). 


the unprotected cornea, trauma from the eye- 
lids and desiccation of the corneal surface may 
affect the epithelial cells and underlying stro- 
ma, and may lead to more rapid loss of sliding 
epithelial cells. We suggest that the collagen 
shield acts by preventing surface trauma and 
desquamation of these sliding epithelial cells, 
thereby optimizing the environment for cellu- 
lar migration and speeding closure of the 
wound. 

A potential benefit of the collagen shield is 
that it acts as a hydrophilic bandage that pro- 
motes more uniform hydration of the underly- 
ing stroma. This property of collagen as a 
wound dressing has been used effectively in 
patients with large skin defects, such as third 
degree burns” or decubitus ulcers.” Collagen 
dressings have been shown to control evapora- 
tion of fluid, prevent desiccation and desqua- 
mation, aid in mechanical protection against 
physical and bacterial insults, and diminish 
pain.” 

Collagen may also have a beneficial effect on 
wound healing by serving as a guide for epithe- 
lial migration. Collagen breakdown products 
may be utilized by the migrating epithelial cells 
as a guide to orient new collagen deposits.” 
Additionally, the shield can apparently trap 
polymorphonuclear leukocytes on its surface. 
Studies have shown that polymorphonuclear 
leukocytes can inhibit wound closure by epi- 
thelial cells.” The collagen shield may aid epi- 
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Fig. 3 (Frantz and associates). Left, The regenerated epithelial surface of a collagen shield-treated cornea. 
Right, An untreated, control cornea. The organization and thickness of the corneal epithelium in both eyes are 
similar (light microscopy, X 63). 


thelial healing by sequestering these cells and 
preventing their interaction with the migrating 
epithelial cells. 

We performed superficial keratectomies on 
rabbits to evaluate corneal epithelial wound 
healing rather than creating a superficial abra- 
sion because, in epithelial wounds, adhesion 
between the epithelial cells and basement 
membrane can occur within days following 
wounds. In keratectomy wounds, normal adhe- 
sion may not be reestablished until six weeks 
after wounding.” Additionally, wound closure 
over a superficial wourd with intact basal lami- 
na is rapid, requiring about 55 hours. The 
keratectomy wound requires that the cells mi- 
grate over stromal collagen, which is not an 
optimal substrate. Essepian and associates” 
have also found that superficial N EN 
may be a better model, compared to superficial 
abrasion, for the evaluation of the effects of 
different treatments on rates of epithelial 
wound healing. The keratectomy more closely 
mimics the clinical situation of recurrent epi- 
thelial defects in which one would consider 
using the collagen shield. Furthermore, the 
protective effect of the shields would be more 
readily appreciated in a situation in which 
normal epithelial adhesion is delayed beyond a 
few days after corneal wounding. 

We found that the use of collagen shields 
results in faster reepithelialization of keratecto- 
my wounds in the rabbit cornea. Additionally, 
the size variation of the defects at later times 
after wounding was less in treated eyes than in 
untreated eyes (Fig. 2). Generally, wound heal- 
ing studies have shown the opposite (greater 
variation in defect size at later times), indicat- 
ing individual differences in wound healing 
efficacy.” The lesser variance at later times in 
treated eyes suggests that animals in which the 


untreated corneas healed more slowly than 
average benefited more from the collagen 
shield than animals in which the untreated 
corneas healed more rapidly. 

In addition to beneficial effects on wound 
healing after radial keratotomy and other types 
of anterior segment surgery,” +10 collagen shields 
have also shown promise as a system for deliv- 
ering drugs to the cornea and anterior seg- 
ment.” 

Collagen shields have several theoretical ad- 
vantages over hydrophilic lenses made of 
hydrogel or other pólymers. The hydrated col- 
lagen shields conform to the patient's eye, 
eliminating fitting difficulties caused by abnor- 
malities in corneal contour. Depending on the 
amount of crosslinkage in the collagen matrix, 
the shields dissolve over a period of 12 to 72 
hours, at which time they can be replaced. The 
oxygen transmissibility of the collagen shield 
initially is comparable to that of a hydrophilic 
bandage contact lens” and increases with time 
as the shield biodegrades and becomes thinner. 
This biodegradation minimizes the chances of 
epithelial hypoxia and “sucked on” lens syn- 
drome. Furthermore, Pseudomonas species and 
other organisms have been shown to bind to 
soft contact lenses”; it is not clear whether such 
pathogens have the same affinity for collagen 
shields, in which the surface is continually 
modified as the matrix dissolves. 

Based on the results of this study, collagen 
shields speed reepithelialization of keratecto- 
my wounds in the rabbit cornea. The collagen 
lenses were most beneficial in rabbits in whom 
the untreated control cornea healed more slow- 
ly than average. We postulate that the collagen 
lenses exert their beneficial effect by minimiz- 
ing trauma and preventing desiccation and 
desquamation of migrating epithelial cells. 
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We made no attempt to determine whether 
treatment with a collagen shield would be bet- 
ter than treatment with a soft contact lens, 
patching, or tarsorrhaphy. This study indicates 
that collagen shield treatment may be beneficial 
in patients in whom the other treatment modal- 
ities are undesirable. 
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e tee Plana Vitrectomy in the Management of Dislocated 





Posterior Chamber Lenses 





Randy V. Campo, M.D., Kelly D. Chung, M.D., and Ray T. Oyakawa, M.D. 


We used pars plana vitrectomy techniques in 
the management of pseudophakia and a dislo- 
cated posterior chamber lens in 17 patients. In 
six patients, the implant was decentered with 
the optic axis still located in the visual axis. In 
nine patients, the implant was rotated inferi- 
orly and posteriorly but with the haptic still 
adherent to the vitreous base. In two patients, 
the implant was dislocated into the vitreous 
cavity. Surgical repositioning of the implant 
was indicated in 12 (71%) patients because of 
retained lens material, vitritis, vitreous adhe- 
sion to the cataract wound, vitreous hemor- 
rhage, or retinal detachment. Preoperatively, 
visual acuity ranged from 20/30 to hand mo- 
tions. Postoperatively, visual acuity ranged 
from 20/20 to 20/400. In eight patients, visual 
acuity was improved to 20/25 or better. 


Exrracarsurar CATARACT SURGERY with pos- 
terior chamber lens implantation has emerged 
as a safe and reliable form of cataract surgery 
over the past decade. Pars plana surgical tech- 
niques include repositioning the implant from 
within the capsule to the ciliary sulcus,' im- 
plant repositioning in the ciliary sulcus com- 
bined with iris sutures,* externalization,’ or 
imbrication* of the haptics through the sclera, 
or complete removal of an unsupportable pos- 
terior chamber lens and insertion of an anterior 
chamber lens. 

We used vitrectomy techniques in 17 patients 
who had various degrees of posterior chamber 
lens dislocations, ranging from simple de- 
centration of the optics to complete dislocation 
of the lens (Fig. 1). In 12 of 17 patients (71%), 
additional ocular complications, including vit- 
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additional ocular complications, including vit- — 
reous hemorrhage, retained lens material, vitri- | a 
tis, or retinal detachment, necessitated vitreous ~ 


surgery independent of the implant position. 





Material and Methods 


Surgery was performed on 17 patients, 14 by 
one of us (R.V.C.) and three by another of us 
(R.T.O.). The patients ranged in age from 49 to 
87 years (mean, 71.4 years). The length of 
follow-up ranged from three to 30 months 
(mean, 8.6 months). Our study group consisted 
of six patients with implant decentration with 
the optic in the visual axis (35%), nine patients 
with posterior rotation of the implant with one 





Fig. 1 (Campo, Chung, and Oyakawa). Dislocated 
posterior chamber lenses. Upper left, Implant decen- 
tration with the optic axis still present in the visual 
axis. Middle, Posterior-inferior rotation of the im- 
plant out of the visual axis but with the haptic still 
adherent to the vitreous base (shaded area behind 
ciliary body). Lower right, Complete displacement of 
the implant into the vitreous cavity and to the poster- 
ior segment. 
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haptic adherent to the vitreous base and the 
optic displaced from the visual axis (53%), and 
two patients with complete dislocation of the 
intraocular lens into the vitreous cavity (12%). 
Ten of the dislocations occurred in the right eye 
(59%) and seven occurred in the left eye (41%). 

Initial examination of the patients included 
careful observation for residual capsule. If pos- 
sible, surgery was delayed for at least three 
weeks to allow fibrosis of the retained capsule 
ring to occur, which was important for subse- 
quent placement of the implant. A retrobulbar 
local anesthetic block was administered, and 
standard three-port pars plana vitrectomy 20- 
gauge instrumentation was used. Vitreous in- 
carceration to the cataract wound, if present, 
was removed, but all capsule remnants were 
left untouched. When the implant haptic was 
adherent to the vitreous base, the mechanical 
cutter was used to free all vitreous adhesions, 
sometimes with the aid of external scleral de- 
pression without a corneal contact lens. When 
the implant was completely dislocated into the 
vitreous cavity and positioned on the optic 
nerve or macula, it was grasped with vitreous 
foreign-body forceps and brought centrally toa 
position immediately behind the pupil (Fig. 2). 
The implant was held by the foreign-body for- 
ceps, the fiber optic light-pipe was removed, 
and a 27-gauge, 14-inch needle was inserted 





Fig. 2 (Campo, Chung, and Oyakawa). Vitreous 
foreign-body forceps retrieval of partial or complete- 
ly displaced implant. The vitreous cutter is used to 
free the implant of all vitreous adhesions. A foreign- 
body forceps (Rappazzo or DeJuan type) grasps the 
optic or haptic, elevating the implant to the central 
pupillary plane for subsequent needle transfixation. 





Fig. 3 (Campo, Chung, and Oyakawa). Pars plana 
needle transfixation of the pseudophakos. The im- 
plant is held in the pupillary plane with the foreign- 
body forceps while a 27-gauge, 1 %-inch needle is 
inserted through the sclera, from the 12 to 6 o’clock 
meridian. The needle is placed 3 mm posterior to the 
corneoscleral limbus and underneath the posterior 
chamber lens. The 6 o’clock exit of the needle point 
(top) is facilitated by counterpressure on the external 
sclera with a cotton-tipped applicator. 


underneath the implant, 3 mm posterior to the 
corneoscleral limbus and oriented vertically, 
along the 12 to 6 o’clock meridian (Fig. 3). The 
needle transfixation of the implant provided a 
temporary stable support similar to previous 
methods used to trap a dislocated crystalline 
lens in the anterior segment.®*’ This technique 
allowed a safe protective posterior platform for 
subsequent rotation or suturing of the implant 
and was free of complications such as intraocu- 
lar hemorrhage. 

If peripheral capsular support was judged to 
be adequate, two reverse Sinskey hooks (tips 
bent at right angles pointing upward) were 
introduced through the sclerotomy sites, and 
the implant was rotated into the ciliary sulcus 
or into the cleft between the posterior iris and 
residual posterior capsule (Fig. 4). If peripheral 
capsule support was inadequate or present 
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Fig. 4 (Campo, Chung, and Oyakawa). Sinskey 
hooks are modified with the tips bent upward at a 
90-degree angle. Hooks inserted through the sclerot- 
omy opening show the implant rotated into the 
ciliary sulcus anterior to retained capsule-zonule 
ring. (The 12 to 6 o’clock meridian pars plana trans- 
fixation needle necessary to prevent recurrent dislo- 
cation during rotation is not shown.) 


only on one side, the haptic was sutured inter- 
nally in the region of the ciliary sulcus by 
means of a unique sewing needle technique 
(Fig. 5). This technique employed a 27-gauge, 
14-inch needle bent at a 30-degree angle. The 
bend was placed 10 mm from the hub with the 
needle tip bevel directed anteriorly. The needle 
was inserted through a previously placed scle- 
rotomy, 3.5 mm posterior to the limbus and 180 
degrees opposite the haptic to be sutured. The 
needle was directed underneath the implant 
and exited through the sclera, 1 mm posterior 
to the limbus. A 20-mm length of 9-0 Prolene 
suture was then threaded into the externalized 
needle tip. The needle tip, with suture at- 
tached, was then withdrawn into the vitreous 
cavity and looped over the same haptic and 
again passed externally, 1 mm posterior to the 
corneoscleral limbus, with external counter- 
pressure provided by a cotton-tipped applica- 
tor. While passing the needle tip through the 
wall of the eye, the suture is pushed against the 
dull posterior beveled edge of the needle tip, 
protecting the suture from being cut or dam- 
aged. 

In all patients, the implant was repositioned 
in the anterior segment before further compli- 
cated procedures, including membrane strip- 
ping, scleral buckling, endolaser photocoagu- 
lation, or gas injection were performed. After 
fixation was achieved, the implant remained 
stable and provided no difficulty to subsequent 


_ vitreous surgery. 
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Fig. 5 (Campo, Chung, and Oyakawa). Sewing 
needle suture technique for internal fixation of 
haptic. Top, 27-gauge, 1¥%-inch needle is bent up- 
ward at 30-degree angle to horizontal and inserted 
through the opposite sclerotomy opening, exiting 1 
mm posterior to the corneoscleral limbus outside the 
globe. Middle, Suture (9-0 Prolene) previously 
threaded through the externalized needle tip is 
brought underneath and around the haptic internally 
by internal withdrawal of the needle tip. Bottom, 
Suture loop with externalized knot later covered by 
conjunctiva. (The 12 to 6 o’clock meridian pars plana 
transfixation needle necessary to prevent recurrent 
dislocation during suturing is not shown.) 


Results 


The preoperative best-corrected visual acuity 
in all groups ranged from 20/30 to hand mo- 
tions. The postoperative visual acuity ranged 
from 20/20 to 20/400, with eight patients (47%) 
achieving 20/25 or better (Table). Those five 
patients with postoperative visual acuity of 
20/200 or worse had vision-limiting preopera- 
tive conditions such as retinal detachment (Pa- 
tients 2 and 13), cystoid macular edema (Pa- 
tients 1, 3, and 6), age-related macular 
degeneration (Patient 6), or corneal edema sec- 
ondary to previous herpesvirus varicella-zoster 


infection (Patient 12), Twelve of 17 patients es 
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TABLE 
CLINICAL FEATURES OF PATIENTS WITH DISLOCATED POSTERIOR CHAMBER LENSES 









LENGTH 
PREOPERATIVE FINAL OF 
PATIENT NO., TYPE OF VISUAL PROCEDURES VISUAL FOLLOW-UP PREOPERATIVE POSTOPERATIVE 
AGE (yas), SEX DISLOCATION* ACUITY PERFORMED’ ACUITY (Mos) CONDITION COMPLICATIONS 
1,59, M A 20/100 V, RC, E 20/20 9 Glaucoma, macular — 
pucker, cystoid macular 
edema 
2, 62, M A Hand motions V, RC, SBP, G, E 20/200 9 Retinal detachment, Cystoid macular 
vitreous hemorrhage, edema 
proliferative vitreo- 
retinopathy second surgery 

3, 73, F A 20/400 V, RC 20/400 6 Cystoid macular edema, — 
age-related macular 
degeneration 

4,78,M A 20/400 V, RW, RC, S 20/20 4 Vitreous trapped in wound, = 

vitreous hemorrhage 

5,70,M A 20/40 V, RC 20/20 5 — — 

6, 78, F A 20/30 V, RC 20/25 10 Cystoid macular edema — 

7,49, M B 20/200 V, RC 20/20 16 == Ghost cell glau- 
coma, vitreous 
hemorrhage 

8, 70, M B 20/60 V, RW, S 20/20 6 — — 

9, 73, F B 20/200 V, RW, S 20/40 30 Vitreous hemorrhage, Cystoid macular 

choroidal hemorrhage edema 

10, 68, F B Counting fingers V, RW, S, E 20/400 16 Vitreous trapped in wound, Cystoid macular 

vitreous hemorrhage edema 

11,87,M B Hand motions V, RW,S 20/200 4 Vitreous hemorrhage, Cystoid macular 

vitritis, cystoid macular edema 
edema 

12, 82, F B 20/200 V, RW, S 20/200 4 Vitreous trapped in Corneal edema 

wound, residual lens 
cortex, vitreous 
hemorrhage, chronic 
glaucoma 

t3, 62, F B Counting fingers V, RC, SBP, G, E 20/80 8 Vitreous hemorrhage, Cystoid macular 

diabetic retinopathy, edema 
retinal detachment 

14, 83, F B (one-piece) 20/400 V, RW 20/25 3 Vitreous hemorrhage mn 

15, 78, F B (one-piece) 20/80 V, RW 20/25 4 = — 

t6, 79, M C 20/70 V, RC 20/100 10 Vitreous hemorrhage, — 

age-related macular 
degeneration 
17, 63, M C 20/30 V, RC, RW, S 20/30 4 Vitreous hemorrhage ~ 





“A, implant decentration with the optic in the visual axis; B, posterior-inferior rotation of implant with haptic adherent to 
vitreous base; C, complete dislocation of implant into the vitreous cavity. 


'V, vitrectomy; RC, repositioning with capsule support; RW, repositioning without capsule support: S, suturing; E, 


intraoperative argon endophotocoagulation; SBP, scleral buckling procedure; G, long-acting gas injection. 
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(71%) had severe retinal complications that 
required vitreous surgery independent of the 
implant position. 

In the group of patients who had undergone 
surgery, which included six implant decen- 
trations with the optic present in the visual axis 
(Patients 1 to 6), the visual results were excel- 
lent (20/25 or better) except in two patients. 
One patient (Patient 3) did not have improved 
vision despite the release of vitreous adherence 
to the cataract wound combined with implant 
repositioning. The vision remained poor be- 
cause of chronic cystoid macular edema. An- 
other patient (Patient 2) had an implant reposi- 
tioning combined with scleral buckling and gas 
injection but required additional complicated 
vitreous surgery for retinal reattachment. The 
retina was successfully repaired but visual acu- 
ity remained at 20/200 because of cystoid macu- 
lar edema. 

We operated on 11 patients in whom the optic 
was displaced from the visual axis. In nine of 
these patients, the implant was rotated inferi- 
orly and posteriorly, but with the haptic adher- 
ent to the vitreous base (Patients 7 to 15). Two 
additional patients (Patients 16 and 17) had a 
complete dislocation of the intraocular lens into 
the vitreous cavity. In eight of the 11 patients, 
the indication for surgery was vitreous hemor- 
rhage (Patients 9 to 14, 16, and 17), retained 
lens cortex (Patient 12), cystoid macular edema 
(Patient 11), and retinal detachment (Patient 
13). Even in this complicated group, all patients 
had either improved or stable vision after sur- 
gery. 

In only one of our 11 patients in whom the 
optic was displaced from the visual axis was 
correctable preoperative visual acuity sufficient 
(Patient 17, visual acuity 20/30) to allow fitting 
of a contact lens as an alternative. In two of 
these 11 patients (Patients 8 and 15), preopera- 
tive visual acuity was limited despite the ab- 
sence of any identifiable condition. In all three 
of these patients, excellent postoperative visual 
acuity (20/30 or better) followed implant reposi- 
tioning. 

The postoperative complication experienced 
most frequently was biomicroscopically ob- 
served cystoid macular edema, confirmed by 
fluorescein angiography preoperatively in 
three patients (Patients 1, 3, and 6) when media 
clarity allowed this procedure. Fluorescein an- 
giography was performed postoperatively in all 
patients except one (Patient 12); cystoid macu- 
lar edema resolved in two patients (Patients 1 
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and 6) and was present postoperatively in five 
patients (Patients 2, 9 to 11, and 13). One of our 
initial patients had severe ghost cell glaucoma, 
which resolved, and a final visual acuity of 
20/20 was achieved. Considering the complicat- 
ed retinal pathology in many of our patients, 
the postoperative cystoid macular edema rate 
of 29% (five of 17 patients) seems acceptable. 


Discussion 


The surgical approach to dislocated posterior 
chamber lenses has been described recently by 
Sternberg and Michels’ as well as Flynn.’ Vit- 
rectomy surgical techniques to reposition com- 
pletely or partially dislocated implants (Fig. 1) 
have been available, but the indications for 
surgical intervention remain unsettled. Per- 
haps contact lens or spectacle correction might 
suffice in a quiet eye in the absence of vitreoret- 
inal abnormality. However, we encountered 
several patients with more complicated situa- 
tions (Table), including vitreous hemorrhage 
and retinal detachment, which allowed us to 
use a more aggressive repositioning technique 
before the required vitreous surgery. 

Five of our six patients with the implant 
decentered and the optic axis still located in the 
visual axis had complicated vitreoretinal abnor- 
mality as the indication for surgery. In the rare 
patient with a decentered implant with symp- 
toms of glare not caused by cystoid macular 
edema, we believe that a pars plana vitrectomy 
approach is preferable to an anterior segment 
repositioning approach if the optic and haptic 
are behind an open posterior capsule plane, 
which is an unstable situation that might result 
in dislocation of the implant into the vitreous 
cavity. When the optic and both haptics are in 
front of the posterior capsule ring, an anterior 
segment approach might be a less traumatic 
method of repositioning if symptoms warrant 
this procedure. 

In more complicated dislocations (Patients 7 
to 17), the surgical repositioning is greatly 
aided by the preoperative observation of resid- 
ual capsule fragments, allowing haptic place- 
ment in the cleft between the posterior iris and 
residual capsule plane or ring. Several patients 
had residual capsule remnants located at oppo- 
site positions behind the iris. These capsule 
fragments were of sufficient size and at the 
proper location to allow the implant to be 
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rotated by reverse Sinskey hooks into the cleft 
formed between the iris and remaining capsule 
fragments, providing excellent stability to the 
implant. In some of our patients, one haptic 
was placed in the capsule-ciliary sulcus zone 
whereas the other haptic required suturing; 
only occasionally did both haptics require su- 
turing (Table). The flexible Prolene loop haptic 
of a three-piece style posterior chamber lens 
requires either capsule or suture support for 
stable fixation, even when the haptics are pre- 
sumed to be rotated into the ciliary sulcus. In 
those patients lacking capsule support, our 
suturing method (Fig. 5) allowed retention of 
the posterior chamber lens without need for its 
removal through a limbal incision with subse- 
quent insertion of an anterior chamber lens. 
Our experience in two patients (Patients 14 and 
15) with single-piece polymethylmethacrylate 
implants suggests that this implant can be fixat- 
ed adequately in the ciliary sulcus by vitrec- 
tomy techniques alone without a need for su- 
turing or capsule support. The rigidity of the 
polymethylmethacrylate haptics may account 
for this good stabilization. 

All of our serious dislocations occurred at the 
time of the initial cataract surgery. We believe 
that the luxation occurred intraoperatively 
through an unrecognized opening in the pos- 
terior capsule with placement of the lens be- 
hind the posterior capsule. After an initial, 
complicated, cataract surgery, we allow a mini- 
mum of a two-to-three-week elapse to allow 
fibrosis and stabilization of the retained zon- 
ular-capsule ring, if present. The timing of 
vitreous surgery is important in partial and 
complete dislocations, especially if the goal is 
to retain the implant and minimize intraocular 
manipulations. 

Our experience suggests that the occurrence 
of a subluxed posterior chamber lens in a quiet 
eye without evidence of cystoid macular edema 
or retinal damge is unusual. Management of 
such an occurrence might include contact lens 


fitting or later insertion of an anterior chamber 
implant, both of which have yielded previously 
acceptable visual results.* Nonetheless, our ex- 
perience suggests that vitrectomy techniques 
combined with posterior chamber lens reposi- 
tioning is an effective method of treatment in 
patients with a dislocated posterior chamber 
lens, especially in the presence of complicated 
vitreoretinal disease. Our initial anatomic and 
visual success in this group of patients encour- 
ages us to believe that these same techniques 
might be successfully used in patients with 
dislocated implants in the absence of compli- 
cated vitreous disease. 
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Traumatic Wound Dehiscence in Pseudophakia 


Karla J. Johns, M.D., Philip Sheils, M.D., Carolyn M. Parrish, M.D., 
James H. Elliott, M.D., and Denis M. O’Day, M.D. 


In a series of 11 pseudophakic patients (11 
eyes) who sustained wound dehiscence as a 
result of blunt trauma, five intraocular lenses 
were dislocated, one was fractured, and two 
were expulsed. Wound rupture occurred from 
three days to one year after surgery; the most 
common cause of injury was a fall. Iris pro- 
lapse was observed in all patients, with 
hyphema observed in seven. Vitreous pro- 
lapse occurred in four patients, and three pa- 
tients developed retinal detachment. Six of the 
11 patients had a visual acuity of 20/40 or 
better after repair. The limbal wound of a 
pseudophakic eye can dehisce as a conse- 
quence of blunt trauma long after surgery, and 
the position of the intraocular lens can be 
disrupted. Patients undergoing cataract extrac- 
tion with intraocular lens implantation should 
be advised about the importance of long-term 
protective eyewear. 


WE examinen and treated 11 pseudophakic 
patients who sustained wound dehiscence after 
blunt ocular trauma. We assessed the extent of 
ocular damage sustained and the visual out- 
come after repair. 


Subjects and Methods 


The medical records of 11 pseudophakic pa- 
tients who underwent surgical repair of trau- 
matic wound dehiscence after cataract extrac- 
tion with intraocular lens implantation were 
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reviewed. All had been referred to Vanderbilt 
University Medical Center or the Nashville Vet- 
erans Administration Medical Center between 
1983 and 1987. Whenever possible, the refer- 
ring physician was contacted to ascertain the 
ocular status and visual acuity before injury, 
and to obtain long-term follow-up data. 


Results 


Ten of the 11 patients in our series were men 
(Table), a finding consistent with the male pre- 
ponderance found in other types of ocular 
trauma.’ The patients ranged in age from 46 to 
90 years, with a mean age of 66 years. Nine of 
the patients had undergone planned extracap- 
sular cataract extraction, and two had an intra- 
capsular procedure. Seven of the patients had a 
posterior chamber intraocular lens in place at 
the time of the injury, and four patients had an 
anterior chamber lens. 

The injuries occurred from three days to one 
year after surgery. The most common type of 
trauma was a fall, with the patient striking the 
periorbital area or the globe on an object. Pa- 
tients 8 and 9 sustained ocular injury in the 
workplace. One patient was wearing a shield at 
the time of injury, and seven were not wearing 
spectacles or a shield. For three patients, it 
could not be determined if protective eyewear 
had been worn. 

Nine of the 11 patients had a best-corrected 
visual acuity of 20/60 or better before injury; in 
two patients, the visual acuity before the injury 
was not known. 

Iris prolapse occurred in all eyes, with struc- 
tural damage to the iris in six. In Patient 8, this 
condition was particularly severe with total 
loss of the iris. Hyphema was noted in seven of 
the patients and resolved in all cases. Persistent 
corneal edema was not observed. 

Four patients had vitreous prolapse at the 
time of initial examination. A retinal detach- 
ment developed in three of the patients; one 
detachment occurred immediately after the in- 
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TABLE 
CLINICAL FINDINGS IN 11 PSEUDOPHAKIC PATIENTS WITH TRAUMATIC WOUND DEHISCENCE 


— OO: Ore — eS 


PATIENT NO., TYPE OF CAUSE OF TRAUMA-SURGERY IRIS IRIS VITREOUS 
SEX, AGE, yrs EYE IMPLANT* TRAUMA INTERVAL PROLAPSE DAMAGE HYPHEMA PROLAPSE 
1,1 M, 56 Le A.C. Fell; struck globe 37 days Present Absent Absent Present 
2,' F, 90 Re A.C. Fell; struck globe 1 yr Present Present Present Present 
3, M, 80 R.E. AC. Fell; struck orbital 1 yr Present Present Present Absent 
rim 
4, M, 56 RE: A.C. Pipe struck globe 3 mos Present Present Present Absent 
5, M, 60 AE P.C. Fell; struck globe 25 days Present Absent Absent Absent 
6, M, 74 R.E. P.C. Fell; struck globe 38 days Present Present Present Absent 
7, M, 60 RE, P.G. Fist struck globe 18 days Present Absent Absent Absent 
8, M, 68 RE PO. Ladder struck globe 43 days Present Extensive Present Present 
9, M, 46 LE; PG: Auto part fell on globe 2mos Present Present Present Absent 
10, M, 87 ALE. P.G, Bumped forehead 3 days Present Absent Absent Absent 
11, M, 53 Led. PC. Dog paw struck globe 15 days Present Present Present Present 


*P.C. indicates posterior chamber lens; A.C., anterior chamber lens. 


t Indicates intracapsular cataract extraction; all other patients underwent extracapsular cataract extraction. 


* H.M. indicates hand motions; L.P., light perception. 


jury, and two detachments developed several 
weeks after the repair of the injuries. 

The intraocular lens was dislocated in five 
patients. In one patient (Patient 3), the intraoc- 
ular lens was both dislocated and fractured 
within the eye. In two patients, the intraocular 
lens was completely expulsed, and no evidence 
of it could be found within the eye, intraopera- 
tively or postoperatively. Four of the patients 
who sustained blunt trauma had no apparent 
dislocation, fracture, or expulsion of the intra- 
ocular lens. 

Three of four of the intraocular lenses that 
remained in position despite blunt trauma were 
retained within the eye. In patient 8, although 
the intraocular lens remained within the capsu- 
lar bag, total traumatic aniridia and vitreous 
prolapse produced instability of position, and 
the surgeon elected to remove the intraocular 
lens. Dislocated intraocular lenses that were 
resistant to repositioning or that were exteri- 
orized for a prolonged period of time were 
removed. Both fragments of the fractured intra- 
ocular lens in Patient 3 were removed. 

Only Patients 3 and 5 were bilaterally pseu- 
dophakic, and the contralateral pseudophakic 
eye was uninjured in both patients. The re- 
maining nine contralateral eyes were phakic, 
and none were injured at the time of initial 
examination. 

The final visual acuity in six patients was 
20/40 or better. Visual acuity of less than 20/200 


occurred as a result of retinal detachment in 
two patients (Patients 6 and 9). Persistent vitre- 
ous hemorrhage (Patient 3), choroidal hemor- 
rhage and retinal pigmentary changes (Patient 
4), and degenerative macular changes (Patient 
2) also occurred. 


—_—_——————— eee 


Discussion 
binaba a 


It has long been recognized that the altered 
tensile strength of a limbal cataract wound 
makes this area prone to dehiscence after blunt 
ocular trauma.’ Experimental studies of su- 
tured limbal wounds in an animal model have 
shown that the corneoscleral limbus does not 
regain its full preoperative strength, even six 
months after an incision is made.’ Additionally, 
the topical and subconjunctival administration 
of corticosteroids can further reduce the tensile 
strength of a healing limbal wound.** In apha- 
kic patients, traumatic rupture of the cataract 
wound has been reported up to 12 years after 
surgery.° 

The presence of an intraocular lens within 
the eye makes the sequelae of blunt trauma 
more complex (Figs. 1 and 2). The intraocular 
lens may directly damage the cornea. It can 
become dislocated, fractured, or even ex- 
pulsed, and may injure structures to which it 
adheres.’*® Hyphema or vitreous hemorrhage 
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TABLE (Continued) 
RETINAL IMPLANT IMPLANT VISUAL 
_ DETACHMENT STATUS OUTCOME OUTCOME? 
Absent Dislocated Removed 20/20 
Absent Dislocated Removed 20/200 
Absent Disiocated/ Removed 20/200 
fractured 
Absent Expuised Expulsed H.M. 
Absent Undisturbed Retained 20/30 
Present (late) Dislocated Retained H.M. 
Absent Undisturbed Retained 20/30 
Absent Undisturbed Removec 20/25 
(unstable) 
Present (late) Dislocated Retained 20/40 
Absent Undisturbed Retained 20/30 
Present Expulsed Expulsed LP. 


may result when intraocular structures are 
torn. A partially expulsed lens may promote 
wound gape and prolong ocular hypotony, 
with the attendant risk of choroidal effusion. 
As an intraocular foreign body, the implant 
may increase the risk of endophthalmitis after 
wound dehiscence. 

Yet the presence of an implant within a trau- 
matized eye also confers some theoretical ad- 
vantages. An implant, if fibrosed into position, 
may provide structural support to the open eye 
and help maintain ocular compartmentaliza- 
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Fig. 1 (johns and associates). Potential anterior 
segment sequelae of blunt ocular trauma to the 
pseudophakic eye include dislocation, fracture or 
expulsion of the implant, uveal or vitreous prolapse, 

> corneal edema, and damage to the iris or ciliary body 
with resultant hyphema. 
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Fig. 2 (johns and associates). Posterior segment ` 
damage can occur as a result of blunt ocular trauma — 
to the pseudophakic eye, including retinal detach- 
ment, vitreous hemorrhage, and choroidal effusion. 


tion, thus preventing loss of intraocular con- 
tents. 
Advances in surgical technique and the de- > 
sign of intraocular lenses have led to intraocu- ca 
lar lens implantation in progressively younger .— _ 
patients, who tend to be actively employed and 
are exposed to increased risks of ocular trauma 
in the workplace. Additionally, many older 
individuals enjoy a more active and vigorous 
lifestyle than in the past and face an increased 
risk of ocular trauma from recreational hazards. 
Because postoperative rehabilitation and mobi- 
lization have become more rapid, patients are 
exposed to the risk of blunt ocular trauma soon 
after surgery. 

Six of the 11 pseudophakic patients in our 
series who sustained traumatic wound dehis- 
cence had a final visual acuity of 20/40 or better 
after repair, an outcome far better than previ- 
ous reports in traumatized aphakic eyes. Kass, 
Lahav, and Albert‘ reported a final visual acuity 
of light perception in three aphakic patients 
after repair of traumatic wound dehiscence.’ 
We believe that advances in surgical technique 
and the presence of the implant may explain 
this improved visual prognosis. 

Modern surgical techniques employ a smaller 
limbal cataract incision and improved suture 
material and methods of wound closure. Addi- 
tionally, there have been substantial improve- 
ments in the management of the severely in- 
jured eye, including automated vitrectomy 
instrumentation and the use of viscoelastic 
substances. | 

The visual outcomes in our series were also - 
better than those reported in patients sustain- 
ing traumatic wound dehiscence after penetrat- 
ing keratoplasty. Only seven of 14 patients 
sustaining traumatic wound dehiscence after 
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penetrating keratoplasty in one series reported 
by Farley and Pettit” had a final visual acuity of 
20/200 or better. In a similar series, Raber, 
Arentsen, and Laibson"” reported a final visual 
acuity of 20/200 in only four of 12 eyes. In these 
patients, an extensive wound dehiscence al- 
most invariably occurred after blunt trauma 
and was probably the result of the poorer 
tensile strength of the clear corneal wound as 
compared to the limbal cataract wound. 

The patients in our series did not have as 
good an overall visual outcome as that reported 
in a case series of pseudophakic patients by 
Lambrou and Kozarsky.” Of the patients in 
their report for whom follow-up data was avail- 
able, 10 (77%) obtained a visual acuity of 20/40 
or better. However, this series of patients in- 
cluded both patients with wound dehiscence 
resulting from blunt trauma and patients with 
wound leaks from other causes, such as a su- 
ture untying or a patient coughing. In a sub- 
group of nine patients who sustained blunt 
trauma in their report, all achieved a visual 
acuity of 20/40 or better after repair. Generally, 
the injuries sustained by these patients were 
not as extensive as those in our series: only one 
patient had an extruded intraocular lens, one 
had an expulsed intraocular lens, and none had 
vitreous loss or developed a retinal detach- 
ment. Disparity in the extent of injuries sus- 
tained in these two series may account for the 
differences in final visual acuity. 

Distinct clinical impressions emerged on the 
basis of our surgical experience in the repair of 
the eyes in these patients. An intact posterior 
lens capsule appeared to have a beneficial effect 
in maintaining ocular compartmentalization af- 
ter blunt ocular trauma. In Patient 8, for exam- 
ple, total traumatic aniridia occurred as a result 
of the injury, yet the posterior lens capsule 
remained intact. A small amount of vitreous, 
present in the wound through a zonular dehis- 
cence at the 12 o’clock meridian, was removed 
with a cellulose sponge and scissors. The intra- 
ocular lens, although it remained in place, was 
believed to be unstable at the time of repair and 
was removed. The patient’s eye was fitted with 
an iris ‘aperture contact lens, and visual acuity 
was restored to 20/20. The posterior lens cap- 
sule seemed to help maintain ocular compart- 
mentalization despite severe blunt trauma. 

Hyphema and iris damage was seen in our 
patients in association with dislocation of the 
intraocular lens. In some patients, it was clear 
that hemorrhage originated from sites at which 
the implant had adhered. In this respect, the 
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intraocular lens had the potential to exacerbate 
the extent of the injury. Although physical 
contact between the intraocular lens and the 
corneal endothelium has been reported to 
cause corneal decompensation,” persistent cor- 
neal edema was not observed in this group of 
patients; the cushioning effects of aqueous and 
blood may have contributed to corneal endo- 
thelial preservation. The long-term corneal 
outcome is not yet known. 

The surgical management for nine of these 
patients was carried out under general anesthe- 
sia. In two patients, the area of dehiscence was 
judged to be small and the wound stable, and 
retrobulbar anesthesia was used. 

After a peritomy was performed, the extent 
of the dehiscence became apparent. Viscoelas- 
tic substances were used to help reposition 
recently prolapsed uvea. Prolapsed uvea that 
had been exposed for more than 24 hours was 
excised, and a portion of this tissue was sub- 
mitted for microbiologic studies. Vitreous pro- 
lapse was managed with an anterior vitrectomy 
using an automated vitrectomy instrument, ex- 
cept in Patient 8, where only a small strand of 
vitreous was present in the wound. In this 
patient, a cellulose sponge and scissors were 
used to remove the vitreous. 

In addition to managing the wound dehis- 
cence and its sequelae, the surgeon is faced 
with the decision to remove, reposition, or 
allow retention of the intraocular lens within 
the eye. Many factors must be considered. A 
lens that is expulsed should not be reimplanted 
in the eye. A fractured lens should be removed 
if possible. In lenses that are dislocated, the 
extent of dislocation and ease of repositioning 
must be carefully evaluated. Although some 
investigators believe that extrusion of an intra- 
ocular lens through a cataract wound is an 
absolute indication for removal," it has been 
our experience that in selected cases where the 
extrusion is of short duration and the implant 
can be readily repositioned, the intraocular 
lens may be safely retained within the eye. In 
the situation where a superior haptic is extrud- 
ed and the inferior haptic is securely fibrosed in 
place, the surgeon must consider that removal, 
in and of itself, may produce ocular damage. 

Poor visibility of the implant and the iris, 
often the result of extensive hyphema, may 
make removal hazardous. B-scan ultrasono- 
graphy after closure of the wound can help 
delineate the internal ocular anatomy when 
media opacity precludes direct observation, 
and aid in decision making. 
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In patients in whom the implant has been 
prolapsed through the wound for a long period 
of time, the risk of infection may mandate the 
removal of the implant. If extensive damage to 
structures that normally support the intraocu- 
lar lens has occurred, removal may be indicat- 
ed. 

After the wound was free of uveal tissue, 
vitreous, and the implant, it was closed with 
10-0 nylon suture. In all patients, after closure 
of the wound, subconjunctival antibiotics were 
administered (cefazolin, 20 to 100 mg, or genta- 
micin sulfate, 20 to 40 mg, or both). A three- to 
five-day course of intravenous cefazolin and 
gentamicin was administered in all but two 
patients (Patients 9 and 10), with dosages ap- 
propriate to the weight and systemic status of 
the patient. Topical preparations of cefazolin, 
50 mg/ml, and gentamicin sulfate, 13.6 mg/ml, 
were administered every four to six hours for 
72 hours. The dosages were then tapered in all 
patients except Patient 10, who received only 
gentamicin sulfate 0.3% four times daily. 

In the early postoperative period, the pa- 
tients were monitored closely for evidence of 
infection. Although a culture of excised uveal 
tissue was positive for coagulase-negative 
staphylococcus in one patient (Patient 1), none 
exhibited clinical signs of endophthalmitis. Pa- 
tients were also monitored for the development 
of retinal detachment. Patient 9 developed a 
retinal detachment three months after repair. 
Serial B-scan ultrasonography was used to 
evaluate the traumatized eye of Patient 6, be- 
cause vitreous hemorrhage precluded observa- 
tion of the retina. A total retinal detachment 
developed five months after surgical repair. 
Posterior segment sequelae were observed in 
some of these patients late in the postoperative 
course. 

Although six of 11 patients had a good return 
of visual function after repair, severe visual 
loss occurred in some patients. The most im- 
portant aspect of traumatic wound dehiscence 
in pseudophakia is the prevention of such visu- 
al loss whenever possible. It is crucial that 
ophthalmologists advise their patients about 
the importance of protective eyewear, not only 
in the early postoperative period, but whenev- 
er the threat of visual injury exists. Although 
not all of these injuries can be prevented, the 
use of protective eyewear can prevent blind- 
ness in many patients. 
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An Electroretinographic and Molecular Genetic Study of 


X-Linked Cone Degeneration 


Elias Reichel, M.D., Amanda M. Bruce, B.S., Michael A. Sandberg, Ph.D., 
and Eliot L. Berson, M.D. 


We evaluated full-field electroretinograms 
from members of a family with X-linked cone 
degeneration. The 15-year-old propositus had 
near normal visual acuity and a protan defi- 
ciency. His maternal grandfather and great 
uncle had a visual acuity of 20/200, a deficien- 
cy in color vision, and signs of macular degen- 
eration; all had normal rod _ electroretino- 
graphic responses and diminished cone 
electroretinographic responses. The mother 
and maternal aunt of the propositus had nor- 
mal visual acuity and diminished cone electro- 
retinograms with predominant loss of red cone 
function. Their cone responses were greater 
than those of affected males. Genomic DNA 
isolated from these patients was analyzed with 
a red cone pigment gene cDNA probe that 
disclosed a 6.5-kilobase deletion in the red 
cone pigment gene. These findings substanti- 
ate that a defect in a gene encoding for a cone 
photoreceptor protein can lead to a cone pho- 
toreceptor degeneration. 


Cone vEGENERATIONS have been described 
with autosomal dominant, autosomal reces- 
sive, or X-linked patterns of inheritance.’ Pa- 
tients with progressive cone degenerations 
have diminished visual acuity, altered color 
vision, and photophobia. The fundi may ap- 
pear normal, or the macula may appear granu- 
lar or atrophic. Dark adaptation testing charac- 
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teristically discloses monophasic curves with a 
normal final rod threshold. Full-field cone elec- 
troretinographic responses are abnormal in 
amplitude, which is compatible with involve- 
ment of macular and extramacular cones. Full- 
field rod responses are normal in amplitude. 
In this study, we define the full-field electro- 
retinograms in a family with X-linked cone 
degeneration with predominant loss of red 
(long-wave) cone function in affected males 
and carrier females. Because genes encoding 
for the human red and green cone pigment 
genes have been cloned,” we also decided to 
examine genomic DNA that was isolated from 
members of this family to determine whether 
an abnormality of either the red or green cone 
pigment gene, or both, could be found that 
might help account for any functional deficit 
detected by electroretinographic testing. 


Subjects and Methods 


The pedigree of a family with X-linked cone 
degeneration is shown in Figure 1. Findings on 





Fig. 1 (Reichel and associates). Pedigree of family 
with X-linked cone degeneration with predominant 
loss of red cone function. Solid squares indicate 
electroretinographically tested, affected males. Open 
symbols indicate normal by history. Open symbols 
with vertical lines indicate that normality was deter- 
mined by ocular examination and electroretino- 
graphic testing. Circles with dots indicate obligate 
carrier females; vertical lines indicate that carrier 
state was confirmed by electroretinographic testing. 
Arrow indicates proband; slash, deceased. 
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TABLE 


OCULAR FINDINGS 








VISUAL ACUITY 
PATIENT SEX, AGE (yas) R.E. L.E. VISUAL FIELD* FARNSWORTH D-15 
IV-21 M, 15 20/30 20/30 Full Protan 
Hi-11 F, 42 20/30 20/20 Full Protan 
Hl-12 P30 20/20 20/20 Full Normal 
H-4 M, 71 20/200 20/200 Full peripherally, 10-degree Abnormal; no specific axis 
central scotoma of confusion 
li-8 M, 65 20/200 20/200 Full peripherally; 10-degree Abnormal; no specific axis 
central scotoma of confusion 





“Kinetic visual field measured on the Goldmann perimeter with a l4, white test light. 


ocular examination of some members of the 
family are summarized in the Table. The pro- 
positus (IV-21), a 15-year-old boy, was noted to 
be light-sensitive in infancy, and a red color 
deficiency was found in early childhood. Ocu- 
lar examination showed best-corrected visual 
acuity of 20/30 in both eyes, clear media, nor- 
mal disks and vessels, and no significant ab- 
normality in the macula (Fig. 2, left). The re- 
sults of his fluorescein angiogram were normal. 
Kinetic visual field testing with the Goldmann 
perimeter disclosed full fields with a I, white 
test light. Color vision testing showed a protan 
axis of confusion on the Farnsworth D-15 
panel. 

The maternal grandfather (II-4) and great 
uncle (II-8) of the propositus, aged 71 and 65 





degeneration. 





Fig. 2 (Reichel and associates). Fundus photographs from the right eyes of the propositus (left) and his 
maternal grandfather (right), both of whom had X-linked cone degeneration with predominant loss of red cone 
function. The propositus shows no abnormalities, whereas his maternal grandfather shows signs of macular 


years, respectively, had 20/200 visual acuity in 
both eyes, mild cataracts, normal disks with 
peripapillary atrophy, and sharply demarcated 
areas of atrophy of the pigment epithelium in 
the macula (Fig. 2, right). Fluorescein angio- 
grams in both patients disclosed a ring of hy- 
perfluorescence in the macula corresponding 
with the zone of atrophy of the pigment epithe- 
lium. Kinetic visual field testing disclosed bilat- 
eral 10-degree diameter central scotomas to a I,, 
white test light in each case. Both men failed 
the Farnsworth D-15 panel and had a nonspe- 
cific axis of confusion even when they attempt- 
ed to view the caps eccentrically. 

The mother (I-11) and maternal aunt (IH-12) 
of the propositus had normal visual acuity, 
clear media, and no diagnostic abnormalities 
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on fundus examination. The results of their 
fluorescein angiograms were normal. The 
mother showed a protan defect, and the mater- 
nal aunt had normal color vision on the Farns- 
worth D-15 panel. 

After 45 minutes of dark adaptation, all fami- 
ly members had a normal final rod threshold in 
the Goldmann-Weekers dark adaptometer to an 
11-degree white test light that was fixated 7 
degrees above the fovea (or outside the area of 
the central scotoma in the two older men). 

We monitored full-field electroretinograms 
with a double-electrode contact lens placed on 
the topically anesthetized cornea. Responses 
were differentially amplified at a gain of 1,000 
(—3 dB at 2 Hz and 300 Hz) and photographed 
from an oscilloscope. Each eye was tested after 
maximal pupil dilation with 10% phenyleph- 
rine hydrochloride and 1% cyclopentolate hy- 
drochloride and 45 minutes of dark adaptation. 
Responses were first recorded to 10-psec single 
flashes (0.5 Hz) of dim blue light (1.2 log ft.-L., 
Amas = 440 nm, a rod-isolated response) and 
then 0.5-Hz flashes of red light (3.2 log ft.-L., 
Not cton = 605 nm, a mixed cone and rod 
response with early oscillations generated pri- 
marily by the red cones).” The red light was 
matched in brightness to the blue light for the 
rods so that any component of the electroreti- 
nogram elicited by the red light and not the 
blue light could be attributed to remaining cone 
function. Full-field electroretinograms were 
then recorded to 0.5-Hz white light (3.8 log 
ft.-L., a mixed cone and rod response) and 
30-Hz white light (3.8 log ft.-L., a cone-isolated 
response). Full-field 30-Hz cone electroretino- 
gram responses were also evaluated in the 
propositus, his mother, and his maternal aunt 
with photopically matched, orange (3.0 log 
ft.-L., Asow euton = 585 nm) and blue-green (3.0 
log ft.-L., Axx. = 505 nm) lights. These two 
lights are known to elicit electroretinographic 
responses that are matched in amplitude in 
normal subjects and mismatched in amplitude 
in individuals with protanopia or deuterano- 
pia." These lights, therefore, could be used to 
detect loss of red cone function relative to 
green or vice versa. Normal ranges for peak-to- 
peak amplitudes were blue, 100 to 275 wV; 
white, 350 to 700 uV; white 30-Hz flicker, 50 to 
125 uV; orange and blue-green 30-Hz flicker, 
8.8 to 19.2 uV. The normal range for cone 
b-wave implicit time (time interval between 
stimulus onset and cornea-positive peak) for 
30-Hz white flicker was 25 to 32 msec. 

For the molecular genetic analysis, we col- 
lected peripheral venous blood from nine 


individuals in the pedigree shown in Figure 1. 
High molecular weight leukocyte DNA was 
isolated from these blood samples."* Of each 
DNA sample, 3 to 5 wg were digested overnight 
with restriction endonucleases using 4 to 10 
U/pg of DNA. The digested DNA was electro- 
phoresed on agarose gels (0.5% to 0.8%). The 
gels were transferred to Gene Screen nylon 
membranes (NEN, Boston) with 0.5 N NaOH, 
1.5 M NaCl using a Southern transfer tech- 
nique. Filters were neutralized with 50 mM 
Na,HPO,, pH 7.2, baked for two hours at 80 C, 
and nucleic acids were crosslinked to the mem- 
branes by ultraviolet irradiation. Because of the 
high degree of homology (98%) between the 
red and green pigment genes, probe hs7 can 
detect fragments derived from the red or green 
pigment genes. Probe hs7 was labeled with 
“P-cytidine triphosphate by random-primed 
synthesis.“ The nylon membranes were pre- 
hybridized for one hour in 0.5 M Na,HPO,, pH 
7.2, 7% sodium dodecylsulfate, 2 mM EDTA, 
and 80 ug/ml salmon sperm DNA at 65 C* and 
then hybridized with the labeled probe hs7. 


Results 


Dark-adapted full-field electroretinograms 
are illustrated for a normal subject and three 
members of this family with X-linked cone 
degeneration (Fig. 3). Two or three responses to 
consecutive flashes of light are shown to dem- 
onstrate reproducibility. Suprathreshold blue 
and red lights, matched in brightness for rods 
near threshold in normal subjects, elicited 
matched responses in the affected patients (in 
contrast to normal subjects), which is compati- 
ble with normal rod function and diminished 
red and green cone function in these patients. 
Mixed cone-rod responses to white light were 
reduced about 40% below normal in the pro- 
positus’s grandfather, which is also consistent 
with reduced cone function and normal rod 
function. Cone isolated responses to 30-Hz 
white flicker showed reduced responses in the 
propositus and his mother, and nondetectable 
(<10 pV) responses in the maternal grandfather 
and maternal great uncle. The propositus had 
smaller cone responses than those of his moth- 
er; his cone response to 30-Hz flicker was com- 
parable to the amplitude and implicit time re- 
corded from him at age 3 years under 
anesthesia and at age 10 years without anesthe- 
Sia. 

Cone responses to photopically matched 








Vol. 108, No. 5 


FULL~FIELD ERGs IN X-LINKED CONE DEGENERATION -PROTAN TYPE 


Biue (0.542) Red (6.62) White (0.6Hz3 White (30 Hz} 


n et 
ey re = 
NORMAL on m X : D , 


j 
4 


ae 
ASN HHH 


Fig. 3 (Reichel and associates). Full-field electro- 
retinographic responses from a normal subject, the 
propositus, his mother, and his maternal grandfa- 
ther from a family with X-linked cone degeneration 
with predominant loss of red cone function. Stimu- 
lus onset is designated by vertical hatched lines for 
columns 1 to 3 and vertical lines for column 4. 
Calibration symbol (lower right) designates 50 msec 
horizontally for all patients and 100 pV vertically for 
columns 1, 2, and 4 and 200 pV for column 3. 


MOTHER n ~~. 


GRANDFATHER A LA 


long (orange) and short (blue-green) wave- 
length flickering lights in the propositus and 
his mother are illustrated in Figure 4. Both 
patients showed mismatched responses in con- 
trast to the normal subject, with predominant 
loss of amplitude in the responses to the long- 
wavelength stimulus. The maternal aunt of the 
propositus also showed the same mismatch 
consistent with predominant loss of red cone 
function. 

The electroretinograms of the propositus are 
contrasted with those from a man with a protan 
deficiency, normal visual acuity, and normal 
fundi (Fig. 5). Both the protan-deficient subject 
and the propositus with X-linked cone degen- 
eration had diminished early cornea-positive 
oscillations to red light. However, the individu- 
al with protan deficiency retained normal am- 
plitudes in mixed cone-rod responses to 0.5-Hz 
white light and cone-isolated responses to 30- 
Hz white flicker, whereas the propositus had 
borderline normal responses to 0.5-Hz white 
light and reduced responses to 30-Hz white 
flicker. Furthermore, the boy with cone degen- 
eration showed a delay (>32 msec) in cone 
implicit time to 30-Hz flicker, resulting in a 
phase shift between stimulus flash onset, 


oe which is designated by the vertical lines and 
+ the corresponding response peaks. Each stimu- 


lus elicited the next response in the normal 
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Fig. 4 (Reichel and associates). Full-field sem 
retinograms from a normal subject, the propositus, 
and his mother from a family with X-linked cone 
degeneration with predominant loss of red cone 
function obtained in response to 30-Hz orange and 
blue-green stimuli. Runs were computer-averaged 
(N = 256 per sweep), and three sweeps are illustrat- 
ed. Stimulus onset is designated by vertical lines. 
Calibration symbol (lower right) designates 50 msec 
horizontally and 25 pV vertically for all tracings. 





subject and the man with a protan deficiency 
but the next-plus-one response in the proposi- 
tus. 

The sizes of the red and green pigment genes 
and the EcoRI and BamHI restriction enzyme 
cleavage sites for each normal gene are shown 
in Figure 6. A, (11.1 kilobase [kb]), B, (4.1 kb), 
and C, (3.3 kb) designate, respectively, the 
EcoRI fragment and two contiguous BamHI 
fragments known to exist at the 5’ end of the 
normal red pigment gene. A, (9.2 kb), B, (5.4 
kb), and C,(1.8 kb) designate, respectivel y, the 
EcoRI fragment, EcoRI-BamHI fragment, and 
BamHI fragment known to exist at the 5’ end of 
the green pigment gene.” The red pigment 
gene cDNA probe, designated hs7, when hy- 
bridized to genomic DNA that was digested 
with EcoRI from three normal subjects and two 
affected males (H-4 and IV-21) and a carrier 
female (I-11) from this family shows a novel 
13.6-kb fragment not seen in normal subjects 
(Fig. 7). The other carrier female (the pro- 
positus’s maternal aunt, III-12), identified by 
electroretinographic testing, also had the 13.6- 


kb fragment, whereas the four siblings of the = 


propositus who had normal electroretinograms 
did not show this 13.6-kb fragment. The hs 
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Fig. 5 (Reichel and associates). Full-field electro- 
retinogram responses from a normal subject, a male 
with protan deficiency, and the propositus with 
X-linked cone degeneration. Stimulus onset is indi- 
cated by vertical hatched lines in columns 1 and 2 
and vertical lines in column 3. Horizontal arrows in 
column 3 designate cone b-wave implicit times. Cali- 
bration symbol (lower right) designates 50 msec hori- 
zontally for all tracings, and 100 uV vertically for 
columns 1 and 3 and 200 uV vertically for column 2. 





probe weakly hybridizes with the 11.1-kb frag- 
ment (A,) from normal subjects and not with 
the two affected males. Probe hs7 strongly 
hybridizes with fragments approximately 9 kb 
(consisting of Ag and the most 3’ EcoRI frag- 
ment of the green pigment gene) in both nor- 
mal subjects and the affected patients. Probe 
hs7 may weakly hybridize to the 11.1-kb frag- 
ment (A,) on the other X-chromosome of the 
mother of the propositus, [I-11 (Fig. 7). 

After establishing that the 13.6-kb EcoRI 
fragment was found in only the affected pa- 
tients with X-linked cone degeneration, probe 
hs7 was hybridized to genomic DNA that had 
been digested with EcoRI and BamHI in combi- 
nation from a normal subject and the affected 
male propositus to characterize the mutation 
further. A novel 9.0-kb fragment was seen in 
the patient and not in the normal subject (Fig. 
8). The hs7 probe hybridizes with 4.1-kb (B,) 
and 3.3-kb (C,) fragments of the red pigment 
gene in the normal subject but not in the 
propositus. In contrast, the probe hs7 hybri- 
dized with fragments Bg (5.4 kb) and Cg (1.8 
kb) and a 7.0-kb fragment that represents the 
most 3' EcoRI-BamHI fragment of the green 
pigment gene. The data presented in Figures 7 
and 8 indicate that the affected patients have an 
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Fig. 6 (Reichel and associates). Schematic repre- 
sentations of the normal human red and green pig- 
ment genes and the abnormal red pigment gene that 
is found in X-linked cone degeneration. The genes 
are oriented with the 5' promoter region to the left 
and the 3’ terminus to the right. Cleavage sites for 
specific restriction endonucleases are designated as 
follows: E, EcoRI and B, BamHI. Exons within the 
genes are designated by filled squares. The thin line 
within the normal red pigment gene denotes the part 
of the gene that is deleted in individuals affected 
with X-linked cone degeneration in this family. 


abnormality in the red cone pigment gene and 
have apparently intact green cone pigment 
genes. 


Discussion 


The propositus had generalized cone disease 
early in life with predominant loss of red cone 


9.0 amme 





Fig. 7 (Reichel and associates). Southern blot anal- 
ysis of the red pigment gene in three normal males 
without congenital color deficiency (N1 to N3) and 
two affected males (Il-4 and I[V-21) and a carrier 
female (II]-11). DNA was digested with EcoRI and 
run overnight on a 0.5% agarose gel. 
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Fig. 8 (Reichel and associates). Southern blot anal- 
ysis of a normal male (N1) and an affected male with 
X-linked cone degeneration (HI-11). DNA was di- 
gested with EcoRI and BamHI restriction enzymes in 
combination. 


function based on history and electroretino- 
graphic testing. His mother showed a partial 
expression of this condition based on electro- 
retinographic testing, and his maternal grand- 
father and maternal great uncle had the full 
condition. These findings are consistent with 
an X-linked mode of inheritance for this condi- 
tion in this family. Interestingly, the maternal 
aunt also showed a partial expression of the 
condition based on electroretinographic test- 
ing, but apparently had sufficient red cone 
function to perform the Farnsworth D-15 panel 
correctly. These findings i in the carrier females, 
in contrast to those in the affected males, could 
be explained by the Lyon hypothesis of random 
inactivation of one X chromosome.” We cannot 
exclude that the color deficiency in the mother 
of the propositus resulted from the combined 
effect of abnormal red cone pigment genes on 
both of her X chromosomes. 

In this family, the two older males presented 
with macular degeneration, which might be 


considered age-related. Because they reported — 
long-standing color deficiency and failed the — 
Farnsworth D-15 panel even when they viewed _ 
the caps eccentrically, generalized cone mal- — 
function was suspected, and therefore full-field 
electroretinograms were obtained. Because ` 
more man 90% of the cones are outside the 
macula, ®™" one would have anticipated a nor- _ 
mal or ae normal full-field cone electroreti- _ 
nogram if they had only age-related macular 
degeneration. However, they showed subnor- 
mal full-field cone responses, indicating that 
they had cone malfunction that involved not 
only the macula but large areas outside the — 
macula. The history of declining visual acuity _ 
and declining color vision with age and the ` 
smaller cone electroretinograms in the older —- 
men compared with the younger affected boy 
suggest that this cone degeneration is progres- 
sive in this family. 

Reduced cone amplitudes to white flicker 
(Fig. 3) and the mismatched responses to or- 
ange and blue-green flicker (Fig. 4) with greater 
loss to orange than blue-green stimuli support 
the idea that the propositus has lost primarily 
red cone function, although he may have lost 
green cone function as well. Loss of the early 
cone oscillations in response to red light in the 
grandfather and the maternal uncle, as well as 
nondetectable (<10 uV} responses to white 
flicker (Fig. 3) are compatible with loss of both 
red and green cone function in the older men. 
These men with X-linked cone degeneration 
have electroretinographic responses that con- 
trast with those of a protan-deficient male who 
has normal responses to white flicker (Fig. 5) 
and is therefore thought to have preservation 
of cone photoreceptors. 

This family with X-linked cone degeneration 
and predominant loss of red cone function in 
the early stage of this condition can be distin- 
guished from those with X-linked blue cone 
monochromatism. Young males with blue cone 
monochromatism generally have poor central 
vision, nystagmus, a deutan-like axis of confu- 
sion on the Farnsworth D-15 panel,“” and 
nondetectable (<1.5 pV) full-field electroretin- 
ograms to 30-Hz white flicker.” The boy with 
X-linked cone degeneration in this study had 
near-normal acuity, no nystagmus, a protan 
axis of confusion, and a cone electroretinogram 
to white flicker that was approximately 20 pV in 
amplitude. Carrier females of blue cone mono- 
chromatism have comparably reduced red and | 
green cone function to photopically matched - 
orange and blue-green lights in contrast to the - 
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predominant loss of red cone function in the 
carrier females with X-linked cone degenera- 
tion illustrated in this study.” 

We found altered restriction fragments in 
members of this family who were affected with 
X-linked cone degeneration when their DNA 
was probed with the red pigment cDNA. Af- 
fected males and carrier females demonstrated 
a 13.6-kb EcoRI fragment that was not seen in 
normal subjects (Fig. 7). Because exons 1 
through 6 of the red pigment gene were found 
in two contiguous EcoRI fragments that are a 
total of 20.1 kb in length (Fig. 6), the most likely 
explanation for this finding is that a deletion of 
6.5 kb had occurred in the red cone pigment 
gene in affected patients in this family. This 
deleted gene would be expected to show a 
9.0-kb BamHI fragment (Fig. 6), which was 
confirmed by hybridizing probe hs7 to genomic 
DNA from an affected patient after digestion 
with EcoRI and BamHI in combination, as dem- 
onstrated in Figure 8. The location of the dele- 
tion could be approximated because contiguous 
BamHI fragments B, and C, (Fig. 6) located near 
the 5’ end of the red pigment gene were miss- 
ing in an affected male in this family (Fig. 8). 
Elimination of the EcoRI site near exon 3 in 
conjunction with a deletion of 6.5 kb would 
suggest that the approximate boundaries of the 
deletion are between exons 1 and 4, as shown in 
Figure 6. Resolution of deletion breakpoints is 
within a few hundred basepairs, and therefore 
inclusion of exon 3 in the deletion is uncertain. 
Generation of exon specific probes will be use- 
ful in defining the exact boundaries of this 
deletion. 

It is important to note that no restriction 
fragment length polymorphisms have been 
identified with the red pigment cDNA probe 
(hs7) that could possibly provide an alternative 
explanation for the altered restriction frag- 
ments that we have defined in this family.” 
Furthermore, no grossly altered restriction 
fragments were derived from the green pig- 
ment genes in this family, although point mu- 
tations or small deletions (less than 300 
basepairs) in the green pigment gene cannot be 
excluded. 

The type of molecular rearrangement de- 
scribed here probably represents a far less com- 
mon mutation than those that account for color 
deficiency without retinal degeneration. In pa- 
tients who are affected with color deficiency 
without retinal degeneration, experimental ev- 
idence suggests that homologous gene rear- 
rangement can produce either hybrid function- 
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al cone pigment genes or can lead to the 
deletion of an entire gene.” The nonhomolog- 
ous intragenic molecular rearrangement that 
deletes part of the red pigment gene and not 
the green pigment gene would most likely lead 
to production of a nonfunctional or semi- 
functional red pigment protein.“ The reason 
that the deletion described here leads to macu- 
lar degeneration with loss of red and green 
cone function across the retina is not clear. 

The molecular defect detected in the red cone 
pigment gene in both the affected males and 
carrier females establishes that the mode of 
transmission of this condition in this family 
must be X-linked and not autosomal dominant 
with variable penetrance. Furthermore, the 
molecular genetic findings help to substantiate 
that the electroretinographic changes in this 
family reflect primarily an abnormality in cone 
photoreceptor function rather than some ab- 
normality proximal to the photoreceptors. The 
electroretinographic and molecular genetic 
findings in this family provide evidence in 
support of the idea that a defect in a gene 
encoding for a cone photoreceptor protein can 
lead to cone photoreceptor degeneration. 
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The Surgical Management of Giant Retinal Tears With the 


Cannulated Extrusion Needle 





Brian C. Joondeph, M.D., Harry W. Flynn, Jr., M.D., George W. Blankenship, M.D., 
Bert M. Glaser, M.D., and Walter H. Stern, M.D. 


In 18 eyes of 17 patients, we treated retinal 
detachment caused by a giant retinal tear by 
unfolding and repositioning the retina with a 
cannulated extrusion needle. After pars plana 
vitrectomy, a fluid-gas exchange was per- 
formed with the patient in the supine position. 
Using the cannulated extrusion needle to drain 
subretinal fluid posterior to the giant retinal 
tear, the retinal flap was manipulated into the 
correct anatomic position. With this tech- 
nique, 18 of 18 eyes with retinal detachment 
caused by a giant retinal tear were successfully 
reattached intraoperatively. Although eight of 
these eyes subsequently redetached and re- 
quired additional surgical procedures, 16 of 18 
eyes remain attached with a mean follow-up of 
11 months. 


AurnoucH MANY surgical techniques have 
been developed to reposition giant tears and 
reattach detached retinas, these techniques 
may be technically difficult and include iatro- 
genic risks. These techniques usually involve a 
pars plana vitrectomy in addition to other 
procedures, such as 360-degree retinal cryo- 
pexy combined with a broad encircling scleral 
buckle,’ retinal incarceration,’” retinal su- 
tures,’ retinal tacks, sodium hyaluronate,*” 
fluid-gas exchange in the prone™” or supine“ 
position, and silicone oil.” Using a cannulat- 
ed extrusion needle, we performed an alterna- 
tive technique for unfolding a giant retinal tear 
and repositioning the retina with the patient in 
the supine position. 
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Material and Methods 


Eighteen eyes of 17 consecutive patients with 
giant retinal tears ranging from 90 degrees to 
270 degrees were included in this study. The 
patients ranged in age from 25 to 66 years, and 
follow-up time from surgery to the most recent 
postoperative examination ranged from three 
to 34 months with a mean of 11 months (Table). 
All procedures were performed between Janu- 
ary 1986 and September 1988. Four retinal sur- 
geons (H.W.F., G.W.B., B.M.G., and W.H.S.) 
were involved in the management of these 
cases. 

Surgical technique—The surgery can be per- 
formed under local or general anesthesia based 
on the surgeon’s preference. A 20-gauge scle- 
rotomy is made in the inferior temporal, supe- 
rior temporal, and superior nasal quadrants to 
accommodate an infusion cannula and two 20- 
gauge instruments. If the eye is phakic, a pars 
plana lensectomy may be performed for an 
improved view of the peripheral retina and 
ease of intraoperative fluid-gas exchange and 
laser endophotocoagulation. 

During the pars plana vitrectomy, vitreous 
adhesion to the posterior edge of the retinal 
tear and preretinal membranes are removed. 
The edge of the tear is marked with transvitreal 
diathermy for easy identification after fluid-air 
exchange. The eye is rotated or the patient’s 
head is tilted to bring the area of the giant tear 
into a dependent position. The head rotation 
may be difficult to accomplish under general 
anesthesia because of the presence of an endo- 
tracheal tube. If local anesthesia is used, the 
patient’s head can be moved without compro- 
mising the airway. With the fiberoptic light- 
pipe in one hand and the cannulated extrusion 
needle in the other, the giant tear flap is un- 
folded and gently moved anteriorly as far as 
possible. While holding the most anterior edge 
of the tear’s posterior flap against the retinal 
pigment epithelium, a fluid-air exchange is 
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| TABLE | | 
CLINICAL FEATURES OF PATIENTS AND RESULTS OF TREATMENT 








VISUAL ACUITY 
TEAR SIZE 


(DEGREES) 


LENGTH OF NO. € 


CASE OCULAR HISTORY PREOPERATIVE POSTOPERATIVE FOLLOW-UP (mos) REOPERATI 















1 90 Pseudophakia, pars 7 0o 
plana vitrectomy, 
scleral buckle for 
giant retinal tear ae 
2 225 Pseudophakia, pars CF 8/200 7 Co 
plana vitrectomy = 
for vitritis ae 
3 105 Old trauma, lattice 20/40 20/200 34 1 Attached © 
degeneration E 
4 105 Lattice degeneration 20/20 20/20 24 0 Attached 
5 150 None HM 20/200 13 1 Attached 
6 210 Aphakia, 2° CF | LP 8 1 Redetached 
intraocular lens 
7 100 Myopia, lattice degen- 20/25 20/20 18 0 Attached 
eration, aphakia, 
YAG laser 
capsulotomy 
8 150 None CF 20/400 8 0 Attached 
9 180 None CF 20/30 11 0 Attached 
10 90 Scleral buckle for LP 5/200 16 1 Attached 
giant retinal tear 
11 150 Giant retinal tear 20/400 20/30 12 0 Attached 
in fellow eye 
12 150 None 20/40 20/60 18 2 Attached 
13 180 None LP 20/50 4 0 Attached 
14 270 Giant retinal tear HM 20/400 4 1 Attached 
in fellow eye 
15 180 None CF 20/30 3 0 Attached 
16 210 Myopia 5/200 20/60 5 0 Attached 
17 210 None HM 20/400 3 0 Attached 
18 180 Congenital glaucoma, HM HM 6 1 Redetached 


pars plana vitrectomy 


for endophthalmitis 
ee a ce ee AES ENE E A 


“CF indicates counting fingers; HM, hand motions; LP, light perception. 


initiated with a continuous-flow air pump (Fig. 
1). As the air meniscus descends to the level of 
the giant tear, the cannulated extrusion needle 
is passed behind the tear to remove subretinal 
fluid as the retina flattens (Fig. 2). After all of 
the subretinal fluid is removed, the cannulated 
extrusion needle is used to remove any remain- 
ing preretinal fluid. 

At this point, the eye should be completely 
filled with air, and the retina should be flat 
against the retinal pigment epithelium. If the 
© Tetina has slipped posteriorly, it can be gently 
_. pushed anteriorly with the soft silicone tubing 





of the cannulated extrusion needle (Fig. 3). The 
retina can also be pulled anteriorly with the tip 
of the cannulated extrusion needle to gently 
engage the retinal edge (Fig. 4). If any subreti- 
nal fluid reaccumulates, the cannulated extru- 
sion needle can again be passed beneath the 
flap of the giant tear to remove the fluid. Laser _ 
endophotocoagulation is then applied to the | 


entire posterior edge of the torn retina, includ- — 


ing the lateral margins (Fig. 5). Anonexpansile 
mixture of CF, gas and air is flushed through — 
the eye. ae 

The use of a scleral buckle is optional. When — 
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Fig. 1 (Joondeph and associates). A fluid-air ex- 
change is performed with the eye positioned so that 
the giant retinal tear is in a dependent position. 


scleral exposure is necessary for the use of an 
encircling scleral buckle, a 360-degree conjunc- 
tival peritomy is performed, and traction su- 
tures are placed under each of the rectus mus- 
cles. If a moderately broad encircling scleral 
buckle is already present, it is either left in 
position or revised, based upon the surgeon's 
preference. The limits and position of the giant 
retinal tear are marked on the sclera, and su- 





Fig. 3 (joondeph and associates). To correct poster- 
ior slippage, the posterior flap of the tear can be 
pushed anteriorly using the soft silicone tubing of 
the cannulated extrusion needle. 





Fig. 2 Joondeph and associates). As the air menis- 
cus descends to the level of the giant tear, the 
cannulated extrusion needle is passed behind the 
tear to remove subretinal fluid as the retina flattens. 


tures are placed to accommodate the encircling 
element to support the posterior margin of the 
tear. After surgery, the patient is positioned so 
that the retinal tear is held in place by the 
long-acting gas tamponade. 

A viscoelastic substance was occasionally 
used to facilitate the management of these 
cases, especially in tears greater than 180 de- 


Fig. 4 (joondeph and associates). The retinal flap 
can be pulled anteriorly using the tip of the cannulat- 
ed extrusion needle to gently engage the retinal 
edge. 
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Fig. 5 (Joondeph and associates). Laser endo- 
photocoagulation is applied to the entire posterior 
edge of the torn retina. 


grees. In such patients, the substance was 
injected in front of the optic disk to exert a 
compressive effect on the flap of the giant tear. 
As the tear flap progressively unrolled, the 
cannulated extrusion needle was used to re- 
move residual subretinal fluid beneath the gi- 
ant tear. When retinal reattachment was 
achieved and laser endophotocoagulation was 
applied, the viscoelastic substance was re- 
moved either during surgery or in the early 
postoperative period. 





Results 





The sizes of the retinal tears in our series 
ranged from 90 degrees to 270 degrees, and 
three of the 18 eyes had undergone previous 
surgery (Table). The initial visual acuities 
ranged from 20/20 to light perception as did the 
final postoperative visual acuities. All 18 eyes 
had successful intraoperative repositioning 
and reattachment of the retinal tears. Eight of 
the 18 eyes redetached after surgery, necessi- 
tating additional surgical intervention. The in- 
tervention ranged from fluid-gas exchange and 
laser photocoagulation in four eyes to repeat 
vitrectomy and membrane peeling in four eyes; 
one eye in the latter group received silicone oil 
injection. Sixteen of 18 retinas remain success- 





fully attached after a mean of 11 months follow- 
up. 





Discussion 





The basic techniques for managing giant reti- 
nal tears or other complicated retinal detach- 
ments include pars plana lensectomy, vitrec- 
tomy, release of retinal traction, scleral 
buckling, retinopexy (laser, cryopexy, or dia- 
thermy), and injection of a long-acting retinal 
tamponade. The technical difficulties encoun- 
tered in giant retinal tears include the tendency 


of the retina to fold inward on itself and to 


resist unfolding, and posterior slippage of the 


retinal flap. Innovative techniques have been | 


developed to reposition and fixate the everted 
retina, including retinal tacks, sutures, and 
incarceration.'* These procedures are often 
technically difficult, and there is risk of iatro- 
genic complications such as hemorrhage and 
new retinal breaks. The prone fluid-gas ex- 
change allows complete removal of subretinal 
fluid and good anatomic repositioning of the 
retina.""” This approach, unfortunately, is 
technically difficult for the surgeon and cum- 
bersome for the anesthesiology personnel and 
operating room personnel. A fluid-gas ex- 
change with the patient in a supine position, as 
described by Glaser,“ provides a simple and 
safe alternative to the above techniques. Our 
technique is a modification of this technique, 
making use of a cannulated extrusion needle to 
drain subretinal fluid behind the tear and to 
push the retina in place. 

The cannulated extrusion needle consists of a 
soft, flexible silicone cannula threaded into the 
shaft of a standard 20-gauge extrusion needle. 
The flexible cannula can be extended I8 mm 
beyond the rigid needle tip by a fingertip- 
controlled slide. The instrument allows com- 
plete drainage of subretinal fluid through exist- 
ing retinal breaks. In patients with giant retinal 
tears, subretinal fluid can be drained from be- 
hind the retinal flap as an expanding air bubble 
flattens the retina. This procedure eliminates 
the need to perform a posterior retinotomy 
to drain the subretinal fluid posterior to the 
tear. Using the cannula tip, any posterior 
retinal slippage can be corrected by pushing or 
pulling the retina into position with the flexible 
cannula. 

An essential step in the surgical management 
of giant retinal tears or other complicated reti- 
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nal detachments is the use of retinopexy to 
form a permanent chorioretinal adhesion. Mo- 
dalities currently available include cryopexy, 
diathermy, and laser endophotocoagulation. 
Although transscleral retinal cryopexy has 
been advocated in some earlier studies of giant 
retinal tears,’“ the procedure is known to en- 
hance the intravitreal dispersion of viable reti- 
nal pigment epithelial cells, a known pathogen- 
ic factor in the development of proliferative 
vitreoretinopathy."’ For this reason, we advo- 
cate laser endophotocoagulation rather than 
transscleral retinal cryopexy to decrease the 
already high incidence of proliferative vitreo- 
retinopathy in giant retinal tears. Furthermore, 
laser treatment has been shown to produce a 
rapid adhesion between the retina and the 
retinal pigment epithelium.” This retinal ad- 
herence with laser endophotocoagulation may 
reduce the tendency of posterior slippage. 

Viscoelastic substances such as sodium hya- 
luronate may be used to mechanically unroll 
the inverted edge of a giant tear and to hold the 
retina in position during fluid-air exchange or 
laser endophotocoagulation. Balazs’ was the 
first to suggest using sodium hyaluronate as a 
vitreous substitute. Others have subsequently 
found it useful as an adjunct to vitrectomy in 
the management of complicated retinal detach- 
ments, including giant retinal tears."*,"’ Sodi- 
um hyaluronate is well tolerated in phakic 
monkey eyes and has a half-life of 50 to 100 
days.” In aphakic eyes, however, marked in- 
creases of intraocular pressure may occur be- 
cause of rapid migration of the sodium hyalu- 
ronate through the eye into the trabecular 
meshwork.” The sodium hyaluronate can be 
removed from the eye either during the fluid- 
air exchange or on the first day after surgery, 
thus eliminating postoperative intraocular 
pressure elevations. 

Low-viscosity perfluorocarbon liquids have 
recently been described as an adjunct in the 
management of retinal detachment with severe 
proliferative vitreoretinopathy.* Because of 
their high specific gravity, perfluorocarbon liq- 
uids can be used to mechanically unroll and 
fixate the flap of a giant retinal tear in a manner 
similar to that of sodium hyaluronate.” Because 
of their low viscosity, liquid perfluorocarbons 
can be easily introduced into and aspirated 
from the eye with vitreous microsurgical in- 
struments. 

The 18 eyes in this series had successful 


intraoperative reattachment of the retina. Eight 
of the 18 eyes, however, developed redetach- 
ment, necessitating additional surgery or fluid- 
gas exchange. Although the cannula technique 
provides the surgeon with a relatively safe, 
simple, and rapid method of repositioning a 
giant retinal tear, reproliferation of membranes 
and redetachment continues to be a problem in 
all surgical techniques used in the management 
of giant retinal tears. 
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OPHTHALMIC MINIATURE 
The cat’s eyes are my favorites. If I win a new one I wait until I’m by 
myself, then take it out and examine it, turning it over and over in the light. 
The cat's eyes really are like eyes, but not the eyes of cats. They’re the eyes 
of something that isn’t known but exists anyway; like the green eye of the 
radio; like the eyes of aliens from a distant planet. My favorite one is blue. I 
put it into my red plastic purse to keep it safe. I risk my other cat’s eyes to 


be shot at, but not this one. 


Margaret Atwood, Cat’s Eye 
New York, Doubleday, 1988, p. 67 





Choroidal Neovascular Membrane and Other Chorioretinal 


Complications of Acquired Syphilis 





Lawrence S. Halperin, M.D., Hilel Lewis, M.D., Mark S. Blumenkranz, M.D., 
J. Donald M. Gass, M.D., R. Joseph Olk, M.D., and Stuart L. Fine, M.D. 


We reviewed ten patients who had posterior 
segment complications of acquired syphilis. 
Five of these patients had a neovascular mem- 
brane of the choroid associated with secondary 
or tertiary syphilis. Vision was stabilized after 
laser photocoagulation in one patient who had 
a choroidal neovascular membrane. Five addi- 
tional patients had ocular manifestations in- 
cluding uveitis, optic neuritis, neuroretinitis, 
chorioretinitis, retinal hemorrhages, arterial 
and venous occlusion, vasculitis, and retinitis. 
Treatment of chorioretinal complications of 
syphilis with intravenous penicillin, if initiat- 
ed early in the course of the disease, may result 
in excellent visual recovery. 


Ocuxar Finpines in acquired syphilis may 
include posterior uveitis, chorioretinitis, peri- 
vasculitis, optic neuritis, and vascular occlu- 
sion. Since the first reports of syphilitic eye 
disease around 1858 by Baeder'’ and Hutchin- 
son,” there have been many reports about the 
ocular complications of this infectious disease. 

Over the past ten years, the incidence of 
primary and secondary syphilis has increased 
twofold to fourfold,*® with a shift in incidence 
toward homosexual men.’ The number of syph- 
ilis cases was 25% greater in 1987 than 1986, 
which is the largest one-year increase ever 
reported.’ 

We describe ten cases of posterior segment 
complications of secondary and tertiary syphi- 
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lis. Five patients had a neovascular membrane 
of the choroid, which is a condition that has 
been rarely reported.’ 


Case Reports 


Case reports were collected from the Bascom 
Palmer Eye Institute in Miami, the Retina Con- 
sultants in St. Louis, and the Wilmer Ophthal- 
mological Institute in Baltimore. The diagnosis 
of syphilis in each patient was based on sero- 
logic studies, which included VDRL, fluores- 
cent treponemal antibody absorption test (FTA- 
ABS), and rapid plasma reagin. Cerebrospinal 
fluid analysis was performed in selected pa- 
tients. 


Case 1 

A 34-year-old black woman had decreased 
vision in the right eye. At 9 years of age, an 
episode of vomiting and photophobia was 
treated with penicillin in the absence of a spe- 
cific diagnosis. At 19 years of age, vision was 
lost in the left eye for unknown reasons. 

Visual acuity was R.E.: 20/125 and L.E.: no 
light perception. The right eye demonstrated 
iritis, vitritis, attenuated retinal vessels, and 
atrophic chorioretinal lesions in the periphery. 
The retinal pigment epithelium was mottled, 
and there was a white fibrotic placoid subreti- 
nal lesion in the macula (Fig. 1, left). Fluoresce- 
in angiography showed diffuse hyperfluores- 
cence, especially on the temporal edge, 
consistent with a choroidal neovascular mem- 
brane (Fig. 1, right). The patient had a positive 
FTA-ABS. A lumbar puncture or serum VDRL 
was not performed. 

Because the choroidal neovascular membrane 
was subfoveal, laser treatment was not per- 
formed. One year later, vision was unchanged 
and the right eye was quiet. The chorioretinitis 
was diffuse but stable, and the large neovascu- 
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lar membrane was unchanged. Seven years 
later, visual acuity had spontaneously im- 
proved to R.E.: 20/80. 


Case 2 

A 33-year-old white woman complained of 
two spots in front of the left eye. During a 
pregnancy at 17 years of age, she developed 
active syphilis and was treated with penicillin. 
At 22 years of age, she was found to be blind in 
the right eye and to have normal vision in the 
left eye. She underwent strabismus surgery at 
that time for a right exotropia. 

Visual acuity was R.E.: light perception and 
L.E.: 20/200. The right eye had mild vitritis, 
optic atrophy, chorioretinitis, and retinal ne- 
crosis. There were no active lesions. The left 
eye showed a quiet anterior chamber, early 
posterior subcapsular cataract, moderate vitri- 
tis, peripapillary myelinated nerve fibers off 
the optic disk, and chorioretinal atrophy along 
the vascular arcades. There was an active cho- 
roidal lesion inferotemporal to the macula and 
a serous macular detachment with subretinal 
hemorrhage (Fig. 2, top left). A fluorescein 
angiogram disclosed a choroidal neovascular 
membrane, inferotemporal to the fovea and 
outside the foveal avascular zone (Fig. 2, top 
right). There was a second choroidal neovascu- 
lar membrane adjacent to the optic disk. 

Chest x-ray, and results of complete blood 
cell count, chemistries, urinalysis, and serum 
immunoglobulin studies were normal. The ser- 
um VDRL test result was positive. A lumbar 
puncture was not performed. 

Oral tetracycline and prednisone were initiat- 
ed (the patient was allergic to penicillin). The 
argon laser was used to photocoagulate the 
perifoveal choroidal neovascular membrane 
(Fig. 2, bottom left). Over several months, the 
subretinal fluid disappeared, and the treated 
membrane developed into a scar (Fig. 2, bottom 
right). 

At seven years of follow-up, visual acuity 
was L.E.: 20/200, and the treated choroidal 
membrane remained unchanged. The other ret- 
inal lesions were stable. 


Case 3 

A 40-year-old white man had decreased vi- 
sion in the right eye. Six years earlier, he hada 
visual acuity of R.E.: 20/200 and L.E.: 20/70, 
with vitritis and cystoid macular edema. Serum 
and cerebrospinal fluid VDRL test results were 
positive, and he was treated with penicillin and 
prednisone with resultant improvement in vi- 


sion. One year earlier, he had recurrent cystoid 
macular edema, but his lumbar puncture 
showed a nonreactive VDRL. The serum VDRL 
was positive at 1:1. He received prednisone 
with no effect on the macular edema. (This case 
was previously reported.’) 

At examination, visual acuity was R.E.: 20/ 
100 and L.E.: 20/15. A right afferent pupillary 
defect was present. The right eye showed mild 
iritis, vitritis, optic atrophy, large areas of reti- 
nal pigment epithelium dropout, and cystoid 
macular edema. There was a gray subretinal 
macular lesion surrounded by hemorrhage con- 
sistent with a choroidal neovascular mem- 
brane. Ophthalmoscopic examination indicated 
that the left eye was normal. Fluorescein angi- 
ography disclosed large retinal pigment epithe- 
lial window defects. The view of the macula 
was blocked by blood from an underlying cho- 
roidal neovascular membrane. 

Results of the rapid plasma reagin and FTA- 
ABS tests were positive. Because the patient 
had received a course of penicillin before exam- 
ination for decreased vision, administration of 
penicillin was not repeated. The patient was 
lost to follow-up. 


Case 4 

A 40-year-old white man had floaters in his 
left eye. He had a history of uveitis complicated 
by vitritis, chorioretinitis, and progressive loss 
of vision in both eyes. Ten years earlier, he had 
had primary syphilis treated with one dose of 
penicillin. After this treatment, his rapid plas- 
ma reagin became negative, whereas the FTA- 
ABS remained positive. He had recently had a 
urethral discharge and a maculopapular rash 
on both legs. 

Visual acuity was R.E.: 20/200 and L.E.: 20/ 
20. Both eyes showed moderate vitritis, chorio- 
retinitis, and perivenous sheathing. The right 
eye showed a gray, elevated subretinal macular 
lesion associated with local hemorrhage consis- 
tent with a choroidal neovascular membrane in 
the fovea. Fluorescein angiography showed a 
hyperfluorescent lesion in the macula in the 
same area as the gray subretinal mass, confirm- 
ing the diagnosis of subfoveal neovascular 
membrane. 

Serum VDRL and FTA-ABS test results were 
positive, and the cerebrospinal fluid VDRL test 
result was negative. The cerebrospinal fluid 
had 7 white blood cells/ml and increased pro- 
tein. The patient received 18 MU/day of intra- 
venous penicillin for ten days. 

Four years later, visual acuity was R.E.: 20/ 
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TABLE 
CLINICAL FINDINGS* 
a aaalllt 
VISUAL ACUITY 
SEROLOGIC BEFORE AFTER CEREBROSPINAL 
PATIENT FINDINGS TESTS ANTIBIOTICS ANTIBIOTICS FLUID VDRL 
1 Vitritis, attenuated vessels, chorioretinal lesions, FTA-ABS R.E.: 20/125 R.E.: 20/125 NP 
choroidal neovascular membrane L.E.: NLP L.E.: NLP 
2 (L.E.) vitritis, chorioretinal atrophy, serous macular VDRL R.E.: LP R.E.: LP NP 
detachment, and choroidal neovascular membrane L.E.: 20/200 L.E.: 20/200 
(treated with argon laser photocoagulation) 
3 lritis, vitritis, optic atrophy, choroidal neovascular VDRL R.E.: 20/100 R.E.: NA t 
membrane, cystoid macular edema LE: 20/15 L.E.: NA 
4 Vitritis, chorioretinitis, choroidal neovascular VDRL R.E.: 20/200 R.E.: 20/300 _ 
membrane L.E.: 20/20 L.E.: 20/20 
5 Vitritis, chorioretinitis, venous sheathing, disk edema, VDRL, FTA-ABS R.E.: 20/400 R.E.: 20/400 = 
choroidal neovascular membrane L.E.: 20/25 L.E.: 20/25 
6 Disk edema, vitritis, gray macular lesions RPR R.E.: 1/200 R.E.: 20/200 = 
L.E.: 6/200 L.E.: 20/80 
7 Disk hyperemia, chorioretinal lesions RPR, FTA-ABS R.E.: 20/20 R.E.: 20/20 + 
L.E.: 20/20 L.E.: 20/20 
8 Homosexual, vitritis, disk edema, vasculitis, arteriole RPR, FTA-ABS R.E.: 20/50 R.E.: NA — 
occlusion, retinal nodules L.E.: 2/200 L.E.: 6/200 
9 Vitritis, disk edema, venous engorgement, VDRL, FTA-ABS R.E.: 20/70 R.E.: 20/50 = 
periphlebitis L.E.: 20/200 L.E.: 20/70 
10 Homosexual, vitritis, disk edema, acute retinitis VDRL R.E.: 20/60 R.E.: 20/20 + 


L.E.: 20/20 L.E.: 20/20 


nn 


*FTA-ABS, fluorescent treponemal antibody absorption test; NP, not performed; NLP, no light perception; LP, light perception; NA, not 


available; RPR, rapid plasma reagin. 


Cerebrospinal fluid VDRL was positive many years ago. Recent testing not performed. 


300 and L.E.: 20/20. Both eyes had chronic 
iritis, keratic precipitates, and vitritis. The 
right eye had a disciform macular lesion, and 
the left eye had mild cellophane maculopathy. 
Serologic tests for syphilis were not performed 
again. 


Case 5 

A 48-year-old black man had decreased vi- 
sion in the right eye for one year. He had a 
palmar rash six months before examination. At 
the age of 9 years, the patient had syphilis and 
was treated for four weeks with an unknown 
medication. In the 1950s, he was treated with 
several intramuscular shots for venereal dis- 
ease. 

Visual acuity was R.E.: 20/400 and L.E.: 20/ 
25. Both eyes showed episcleritis, mild iritis, 
and vitritis. The right eye showed disk edema, 
venous sheathing, and multifocal chorioretini- 
tis. Temporal to fixation, there was a white 


geographic placoid lesion at the level of the 
pigment epithelium associated with subretinal 
hemorrhage and a large circinate ring of lipid 
(Fig. 3, left). The left eye showed minimal 
venous sheathing, drusen, and an old chorio- 
retinal scar. 

Fluorescein angiography disclosed a large 
area of hyperfluorescence temporal to the fovea 
with leakage of dye late in the study (Fig. 3, 
right). The patient refused laser photocoagula- 
tion to the extrafoveal choroidal neovascular 
membrane. 

The serum VDRL was reactive at 1:4, and the 
FTA-ABS was 4+ reactive. The cerebrospinal 
fluid had 10 white blood cells (lymphocytes and 
monocytes)/ml and a negative VDRL. 

The patient was treated with intravenous 
penicillin for ten days followed by 2.4 MU of 
Bicillin intramuscularly every week for three 
weeks. Visual acuity remained unchanged. No 
follow-up is available. 





Fig. 1 (Halperin and associates). Patient 1. Left, White fibrotic choroidal neovascular membrane with an active 
temporal edge. The retinal pigment epithelium is diffusely mottled. Right, Fluorescein angiogram in midphase 
demonstrates the choroidal neovascular membrane with leakage. 





Fig. 2 (Halperin and associates). Patient 2. Top left, Two gray-white subretinal lesions and retinal striae. Top 
right, Fluorescein angiogram shows choroidal neovascular membranes with leakage of dye late in the study. 
Bottom left, Lesion immediately after treatment with argon laser photocoagulation. Bottom right, Mature scar 
six months after treatment. 














Case 6 

A 56-year-old black man had bilateral blurred 
vision. He had a sore on his penis for four 
weeks previous to the examination, The patient 
disclosed that one of his sexual partners (Pa- 
tient 10 of the present study) had been treated 
for ocular syphilis. 

Visual acuity was R.E.: 1/200 and L.E.: 6/200. 
Both eyes showed bilateral vitritis, disk hyper- 
emia and edema, and gray, ill-defined, outer 
retinal lesions in the maculae. 

A thick urethral discharge with maceration of 
the glans skin was present, but a urethral 
culture was negative. The rapid plasma reagin 
was positive. The cerebrospinal fluid had in- 
creased protein, normal glucose, 12 mononu- 
clear cells/ml, and a nonreactive VDRL. 

Intravenous penicillin, 24 MU/day and oral 
prednisone, 60 mg/day were administered. Two 
days later, the optic disk edema decreased and 
prednisone was discontinued. In six days, the 
retinal lesions resolved. After 14 days of peni- 
cillin therapy, visual acuity was R.E.: 20/200 
and L.E.: 20/80. The optic disks had mild swell- 
ing, and the maculae showed retinal pigment 
epithelial mottling without active lesions. 
Follow-up is not available. 


Case 7 

A 24-year-old black man complained of red- 
ness and photophobia in the right eye. He 
had a chancre on his penis four months pre- 
viously and a rash on his trunk 12 months pre- 
viously. 

Visual acuity was 20/20 in both eyes. The 
pupils reacted poorly to light. The right eye 
showed ciliary injection, large keratic precipi- 
tates, iritis, mild disk hyperemia with a mottled 
appearance of the retina, and discrete, yellow- 
ish choroidal spots with overlying retinal thick- 
ening. The left eye showed disk swelling and 
hyperemia, retinal thickening, and small cho- 
roidal spots. 

The serum rapid plasma reagin and FTA-ABS 
were reactive. A lumbar puncture disclosed a 
positive VDRL and 12 mononuclear cells/ml. 
Results of an electroretinogram were normal. 

Intravenous penicillin, 24 MU/day, was ad- 
ministered. Five days later, the choroidal le- 
sions developed hypopigmented centers, anda 
Bussaca nodule was detected in the right eye. 
After ten days of intravenous penicillin, vision 
was unchanged, but the iritis had resolved. The 
retina appeared normal. 
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Six-month follow-up demonstrated small 
choroidal atrophic spots and a slightly pale, flat 
left optic disk. The cerebrospinal fluid VDRL 
was nonreactive. The eye remained quiet. 


Case 8 

A 35-year-old homosexual white man had 
decreased visual acuity of R.E.: 20/50 and L.E.: 
20/200. The patient denied any previous history 
or use of illicit drugs. 

A left afferent pupillary defect was present. 
The left eye showed a mild granulomatous 
iritis, severe optic disk swelling, occlusion of 
the superotemporal retinal arteriole, perivascu- 
litis, a diffuse yellow-white opacification of the 
retina, focal nodular infiltrates of the inner 
retina with sparing of the macular region and 
vitritis. The right fundus showed discoloration 
of the posterior pole. 

The serum rapid plasma reagin and FTA-ABS 
were highly reactive. Human immunodeficien- 
cy virus titer was not performed. The cerebro- 
spinal fluid VDRL was nonreactive. 

A ten-day course of intravenous penicillin 
was administered, and a dramatic decrease in 
optic nerve and retinal changes occurred with- 
in 48 hours. The patient’s vision was un- 
changed. Two weeks later, the rapid plasma 
reagin titer decreased and visual acuity was 
L.E.: 6/200 despite complete resolution of the 
fundus changes. Follow-up is not available. 


Case 9 

A 63-year-old black woman had bilateral 
blurred vision and redness for one month. 
Visual acuity was R.E.: 20/70 and L.E.: 20/200. 
The right eye showed keratic precipitates, and 
the left had numerous mutton fat keratic pre- 
cipitates, iritis, a 2% hyphema, and extensive 
posterior synechiae. Both eyes showed moder- 
ate vitritis, elevated and hyperemic optic disks 
with peripapillary hemorrhages, engorged 
veins, and segmental periphlebitis. 

Neurologic examination showed dementia, 
flapping tremor, frontal release signs, hyper- 
reflexia, and bilateral Babinski signs. 

Serum VDRL and FTA-ABS were positive. 
Lumbar puncture showed a nonreactive VDRL 
and negative cultures. Computed tomography 
of the head disclosed cortical atrophy. 

Late neurosyphilis (general paresis of the 
insane) with recurrent active ocular syphilis 
was treated with 12 MU/day of intravenous 
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Fig. 3 (Halperin and associates). Patient 5. Left, White geographic placoid lesion at the level of the pigment 
epithelium with a circinate ring of lipid. Right, Late frame of the fluorescein angiogram shows extensive leakage 


from a choroidal neovascular membrane. 


penicillin. After six days, the ocular findings 
did not change, so oral prednisone was started 
but was discontinued because of side effects. 
After 12 days of treatment, visual acuity was 
R.E.: 20/50 and L.E.: 20/70, the iritis resolved, 
and the vitritis and optic disk swelling de- 
creased. No follow-up is available. 





Case 10 

A 24-year-old homosexual white man had 
decreased vision and floaters in the right eye. 
Three years earlier, a rash on his forearms and 
thighs was treated with topical corticosteroids. 
The VDRL was negative. One year later, he was 
exposed to syphilis through a sexual partner, 





Fig. 4 (Halperin and associates). Patient 10. Left, Active retinitis with yellow-white retina. Note the blurriness 
of fundus details secondary to vitritis. Right, Same area after ten days of intravenous penicillin. Note pigment 
clumping in the retina, chorioretinal scar formation, lack of active retinitis, and clearing of the view because of 


resolving vitritis. 
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had a positive VDRL, and was treated with an 
unknown dose of penicillin. At that time, he 
had his first-known episode of iritis associated 
with bilateral optic disk edema. Computed to- 
mography disclosed that the head was normal. 
Topical corticosteroids were administered. 

Visual acuity was R.E.: 20/60 and L.E.: 20/20. 
The right pupil was fixed. Both eyes had mod- 
erate iritis and vitritis. The right eye showed 
keratic precipitates, a yellow-white retinitis 
with white clumps in the cortical vitreous, and 
vitreous haze (Fig. 4, left). The left eye had 
demarcated areas of retinitis temporally and 
small vitreous infiltrates. The disks were swol- 
len in both eyes. Results of a computed tomog- 
raphy of the head were normal. Physical exami- 
nation disclosed diffuse lymphadenopathy and 
a rectal fissure. A presumptive diagnosis of 
acute retinal necrosis syndrome was made, and 
intravenous acyclovir was given. 

The white blood cell count was 15,500/ml. 
Serum VDRL was positive at 1:256. Human 
immunodeficiency virus titer was not per- 
formed. Cerebrospinal fluid had a glucose level 
of 30 mg/dl, a protein level of 123 mg/dl, 5 
lymphocytes/ml, and the VDRL was positive at 
1:8. 

Intravenous penicillin, 24 MU/day, was ad- 
ministered for ten days. Repeat lumbar punc- 
ture showed improvement. 

One year later the patient had visual acuity of 
20/20 in both eyes, no iritis, mild vitritis, and 
pigmented chorioretinal scars without retinitis 
(Fig. 4, right). 


Discussion 


Common findings in the ten patients are 
uveitis in all patients; disk edema in five pa- 
tients; chorioretinal lesions in five patients; 
vascular narrowing or occlusion in three pa- 
tients; and vasculitis and perivasculitis in three 
patients (Table). 

Because the incidence of syphilis is increas- 
ing, ophthalmologists are seeing more ocular 
complications of untreated or partially treated 
secondary and tertiary syphilis. Initial tests 
include the VDRL or the rapid plasma reagin 
tests. The FTA-ABS test is more sensitive. All 
patients who have positive syphilis serologic 
test results and ocular findings must have their 
cerebrospinal fluid investigated for neurosyph- 
ilis. The cerebrospinal fluid is tested for VDRL 


titers that confirm a diagnosis of neurosyphilis. 

Syphilis must be considered in any differen- 
tial diagnosis of chorioretinal and optic nerve 
lesions. The main clinical features of acquired 
ocular syphilis involving the posterior segment 
are uveitis” "'; chorioretinitis’”"; vasculitis”; 
perivasculitis®” with associated arterial occlu- 
sion”; disciform detachment of the macula”; 
macular stellate figure”; macular edema” 
and cystoid macular edema*"; neuroretinitis 
with optic neuritis, vitritis, retinal edema and 
retinal vasculitis’; pseudoretinitis pigmen- 
tosa associated with vasculitis and vascular 
occlusion!®!"53!%° central retinal artery and 
vein occlusion™; and retinal detachment and 
uveal effusion.” 

Acute retinitis and retinal necrosis have been 
associated with syphilis.*“* The patients in 
these two reports were homosexual men, and 
one had neurosyphilis. Human immunodefi- 
ciency virus titer should be performed in a 
patient with ocular syphilis and acute retinitis. 
Ocular syphilis occurs in patients with human 
immunodeficiency virus infection.” Prompt 
treatment may lead to improved vision. 

Not only is it important to establish an early 
diagnosis of syphilis, but it is also imperative to 
prescribe proper treatment. Patients 3, 4, and 5 
in this study had treatment that may have been 
inadequate. Patients 2 and 10 had positive 
VDRL tests even after treatment, demonstrat- 
ing the importance of follow-up serologic test- 
ing after treatment. Treatment guidelines are 
recommended by the United States Public 
Health Service.” 

Choroidal neovascular membrane appears in 
age-related maculopathy, trauma, tumors, he- 
reditary diseases, idiopathic disorders, and in- 
flammatory diseases including histoplasmosis, 
toxoplasmosis, Behcet’s syndrome, sarcoido- 
sis, serpiginous choroidopathy, and chronic 
uveitis. Choroidal neovascular membrane asso- 
ciated with ocular syphilis has been reported 
rarely. The cause of a choroidal neovascular 
membrane in inflammatory conditions must be 
related to changes in Bruch’s membrane and 
the retinal pigment epithelium. Blodi and 
Harvouet™ reported the pathologic findings in 
four cases of syphilitic chorioretinitis with 
breaks in Bruch’s membrane, though none 
demonstrated a choroidal neovascular mem- 
brane. These breaks may be the source of the 
subretinal neovascular proliferation. 

It is believed that the white geographic 
placoid-like lesions at the level of the retinal 
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pigment epithelium, usually associated with 
profound visual loss, may be pathognomonic of 
secondary or tertiary ocular syphilis. An extra- 
foveal membrane may be amenable to laser 
photocoagulation. Laser photocoagulation 
should cause scar formation and decreased ex- 
udation, both of which may stabilize vision. 

Syphilis is known as “the great imitator” and 
therefore must be considered when visual loss, 
uveitis, chorioretinitis, optic disk edema, vas- 
cular occlusion, and perivasculitis are present. 
Early diagnosis of syphilitic infection allows 
appropriate antibiotic treatment that may im- 
prove vision. The cerebrospinal fluid must be 
checked in any patient with positive syphilis 
serologic findings and positive ocular findings. 
Choroidal neovascular membrane is a sequela 
to many inflammatory diseases, including 
syphilis. 
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OPHTHALMIC MINIATURE 
He was quite young, somewhere between twenty and thirty years of age, 
and of normal height and build, but otherwise his appearance was strange. 
His skin was as white as the snow on the roofs, he had protuberant eyes of 
startling bright green, and his hair was the color of a peeled carrot. The 
maids thought he was ugly; the old women felt sorry for him, and the small 


boys laughed until they fell down. 


Ken Follett, The Pillars of the Earth 


New York, William Morrow and Company, Inc., 1989, p. 13 





Peripheral Retinal Angiomalike Lesion and Macular 


Pucker 


Leila Laatikainen, M.D., Ilkka Immonen, M.D., and Paula Summanen, M.D. 


We interpreted clinical data on five eyes with 
preretinal macular fibrosis (macular pucker) in 
association with a solitary angiomalike lesion 
in the peripheral retina. One angioma was 
associated with von Hippel-Lindau disease, 
and the others were regarded as acquired spo- 
radic angiomas occurring in otherwise healthy 
persons. Regression of the vascular mass oc- 
curred as a result of transscleral cryopexy in 
four eyes and by argon laser in one eye. After 
treatment, the macular pucker was stabilized, 
but regression of the preretinal membrane did 
not occur. The visual acuity improved after 
cryotherapy in one eye, and in two eyes visual 
improvement occurred after vitrectomy and 
membrane removal. 


PrererinaL MACULAR FIBROSIS or gliosis, or 
macular pucker, is a common complication of 
retinal detachment surgery. It may also occur 
in generalized leaking vascular disorders of the 
retina, such as diabetic retinopathy, or after 
retinal vein occlusion. Reports on macular 
pucker in association with a solitary retinal 
angioma or angiomalike lesion are rare. 

In 1986, we reported at the Retina Workshop 
in Florence’ cases of juvenile preretinal fibrosis. 
One of the patients had preretinal paramacular 
fibrosis associated with an elevated angio- 
malike lesion in the pre-equatorial inferonasal 
periphery. A similar case was recently reported 
by Schwartz and associates.* We describe here- 
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in data on the long-term follow-up of our previ- 
ous patient as well as clinical features of an 
additional four eyes in four patients that had 
macular pucker associated with a solitary 
angiomalike lesion in the peripheral retina. 


Case Reports 


Case 1 

A 24-year-old woman was seen because of 
visual deterioration in her right eye. The visual 
acuity was 20/80, the eye was quiet, and the 
media were clear. Ophthalmoscopy disclosed a 
thick preretinal membrane above the macula in 
the area of the superotemporal vascular arcade 
with considerable distortion of the macular 
structures and a suspected macular hole just 
above the fovea. The hole did not, however, 
prove to be a retinal hole, but it was in the 
preretinal membrane. Additionally, an angio- 
malike mass was discovered in the pre- 
equatorial retina at the 5 o’clock meridian. The 
fellow eye had a cataract and had been blind 
since childhood. 

The peripheral vascular lesion was treated 
with transscleral cryocoagulation in 1982. After 
treatment, visual acuity improved gradually 
from 20/80 to 20/25 and has remained at 20/25 
for seven years. The membrane seemed to be 
unchanged. 


Case 2 

A 36-year-old woman was seen in 1987. She 
complained of decreased vision in her left eye. 
The visual acuity was 20/100 because of a macu- 
lar pucker (Fig. 1). Additionally, an isolated 
elevated vascular mass was found in the upper 
temporal periphery with some vitreous hemor- 
rhage and minimal lipid exudates posterior to 
this angiomalike lesion. The feeding artery and 
draining vein were not dilated. Otherwise, 
both eyes were normal, and no systemic dis- 
ease was found. The peripheral lesion was 
treated with transscleral cryocoagulation. Ten 
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peripheral vascular mass with vitreous hemorrhage before treatment; bottom left, the macula 14 months after 
surgery; bottom right, cryocoagulation scar 16 months after treatment. 


weeks later, the peripheral lesion had re- 
gressed, but visual acuity and the macular 
pucker were unchanged. The preretinal mem- 
brane was removed by vitrectomy. After sur- 
gery, visual acuity improved to 20/20 and has 
remained so for 14 months. No signs of mem- 
brane recurrence have been noted so far. 


Case 3 

A 53-year-old man complained of gradual 
deterioration of vision and metamorphopsia in 
the left eye. The initial examination disclosed 
preretinal fibrosis above the optic disk and the 
macula. Four months later, progressive fibrosis 
was noted, and visual acuity was 20/200. An 
elevated vascular mass was discovered in the 
lower periphery. Otherwise, the periphery ap- 
peared normal, and no dilated vessels or exu- 
dation were found. This angiomatous lesion 
was treated with transscleral cryocoagulation, 


and three months later vitrectomy with mem- 
brane peeling was performed. Visual acuity 
improved to 20/50 immediately after surgery, 
but the follow-up was too short (two months) to 
allow any further conclusions about the long- 
term outcome. 


Case 4 

A 57-year-old woman had a macular pucker 
and an angiomalike lesion in the lower nasal 
periphery. The visual acuity was 20/50. The 
peripheral vascular mass was treated with ar- 
gon laser. Four months later, the macula was 
unchanged, no surgery was proposed, and the 
patient was lost to follow-up. 


Case 5 

A 25-year-old man with von Hippel-Lindau 
disease had retinal angiomas in both eyes. In 
the left eye, the visual acuity had decreased to 
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Macular pucker. 


20/50 because of a macular pucker (Fig. 2). A 
solitary retinal angioma in the upper temporal 
periphery was initially treated with argon la- 
ser, and later with cryocoagulation. One year 
later, the visual acuity was 20/40, and the mac- 
ula was unchanged. The patient did not want 
surgery for macular pucker. He had previously 
undergone surgery for cerebellar hemangio- 
blastoma. 


Discussion 


Solitary acquired angiomalike (or hemangio- 
malike) masses in the peripheral retina were 
previously described by Shields and associates” 
and Campochiaro and Conway.’ In their pa- 
tients, the macula was either normal or had 
cystoid edema or serous detachment, but no 
macular puckers were reported. We have not 
seen any reports on macular pucker in von 
Hippel-Lindau angiomatosis retinae. 

The association of an isolated peripheral reti- 
nal angioma and macular pucker may not, 
however, be as rare as the few cases reported in 
the literature suggest.'” Some of these lesions 
may be easily missed because most of them are 
small, and they are usually located in the far 
periphery. In our retinal clinic, a peripheral 
angiomalike lesion seems to be the most com- 
mon individual cause of macular pucker in 


Fig. 2 (Laatikainen, Immonen, and Summanen). Case 





5. Left, Retinal angioma before treatment. Right, 


patients under 60 years of age if retinal detach- 
ment, retinal breaks, and diabetic retinopathy 
are excluded. 

One of our patients had bilateral retinal angi- 
oma as part of von Hippel-Lindau disease. The 
other four patients had a solitary preequa- 
torial, slightly elevated, angiomalike vascular 
mass. In these patients, the feeding artery and 
draining vein were not dilated as is usually the 
case in von Hippel-Lindau angiomas. The his- 
topathology of these lesions is not available. 
All lesions were similar, and all were located in 
the otherwise healthy-looking retina. They did 
not look like neovascularization, nor did these 
eyes show telangiectatic vessels typical for 
Coats’ disease. Three of the four patients had 
no previous or other current ocular problems. 
The fellow eye of Patient 4 was cataractous and 
blind, but the primary abnormality was un- 
known. 

Four of the five angiomatous lesions were 
treated with transscleral cryocoagulation, and 
one was treated with argon laser. Complete or 
nearly complete regression of the angioma oc- 
curred in all patients. Schwartz and associates” 
described one patient in whom macular pucker 
regressed after destruction of the angioma with 
cryotherapy. In our patients, regression of the 
pucker was not observed, but visual acuity 
improved significantly in one eye of four pa- 
tients after treatment. In this eye, improved 
visual acuity has remained for seven years in 
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‘spite of persistent fibrosis. In two eyes, visual 


acuity and the preretinal membrane have re- 
o mained unchanged for six to 12 months after 


cryopexy or laser therapy. In the remaining two 
eyes, visual acuity improved after successful 
© removal of the preretinal membrane by sur- 
— gery. 
Because regression of the macular pucker 
5 after cryocoagulation of the peripheral vascular 
mass may occur,’ removal of the preretinal 
_ membrane by surgery may be o by at 
least a few months. In our patients, regression 
of the pucker was not seen, but the fibrotic 
process seemed to stabilize after cryopexy, and 
no signs of recurrent membrane formation have 
been noted in the two eyes in which the mem- 
brane was removed by surgery. 
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OPHTHALMIC MINIATURE 

Another remedy for removing objects from the eye: Take a horsehair and 
double it leaving a loop. If the obee can be seen, lay the loop over it, close 
the eye, and the mote will come out as the hair is withdrawn. If the 
irritating object cannot be seen, raise the lid of the eye as high as possible 
and place the loop as far as you can, close the eye and roll the ball around a 
few times, draw out the hair, and the substance which caused the pain will 
be sure to come with it. This method is practiced by axemakers and other 


workers in steel. 


Hugo Zieman and Mrs. F. L. Gillette, The White House Cook Book 
New York, The Saalfield Publishing Company, 1907, p. 509 
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president of the Academia Ophthalmologica 
Internationalis, Joaquim Marinho de Queiroz, 
president of the Brazilian Council of Ophthal- 
mology, and Bradley R. Straatsma, president of 
the Pan-American Association of Ophthalmolo- 
gy. A number of international medals were 
awarded: 

The Gradle Medal for Teaching—Raul 
Rodriguez Barrios; 

The Pan-American Medal for Distinguished 
Services—Rubens Belfort Mattos; 

The Benjamin F. Boyd MHumanitarium 
Awards—Francisco Contreras and Newton 
Kara José; 

The PAAO Presidential Medal—Enrique 
Malbran; 

The PAAO Certificate of Appreciation— 
National Eye Institute (USA), Carl Kupfer; 
Helen Keller International, John M. Palmer, III; 
and Alcon Foundation, T. R. G. Sear; 

The Moacyr Alvaro International Award 
for the Exchange of Ophthalmological Know- 
ledge—Benjamin F. Boyd and Guillermo Pico, 
Latin America; Bradley Straatsma and Carl 
Kupfer, U.5S.A.; 


The Administrative Office Special Award— 
Bradley R. Straatsma. 


The outstanding social event, among many, 
was a carnival atop Morro da Urca, the first 
stage en route to Pao de Acúcar (Sugar Loaf). 
Members reached the top by cable car to be 
greeted by a mime, groups of musicians, enter- 
tainers, and Baianas, women in the traditional 
costumes of Bahai, serving Brazilian special- 
ties. After an al fresco dinner, the group was 
entertained by the Beija-Flor Samba School. 
Hardy participants continued dancing until a 
late descent on the cable car to the quiet city. 

The Joint Congress was a scientific and social 
success. Bradley Straatsma, who served as 
president of the Pan-American Association of 
Ophthalmology for the past two years, is suc- 
ceeded by Enrique Melbran of Buenos Aires. A 
similar joint Congress is planned with the 
American Academy of Ophthalmology in Ana- 
heim in 1991. 

FRANK W. NEWELL 


Correction 
The last sentence of the summary of the article ‘Familial cavernous angiomas manifesting 
with an acute chiasmal syndrome,” by John R. Corboy, M.D., and Steven L. Galetta, M.D. (Am. 
J. Ophthalmol. 108:245, September 1989), should read: Asymptomatic cavernous angiomas of 
the central nervous system are best followed without intervention, whereas symptomatic 
patients should be treated on an individual basis, depending on the location of lesion and the 


risk of surgical removal. 
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Edited by David Shoch, M.D. 





British Medical Journal 


Mobility spectacles for ankylosing spondylitis. 
Kelly, S. P., and Storey, J. K. (Manchester Royal 
Eye Hosp., Manchester, M13 9WA England). Br. 
Med. J. 298:1704, 1989. 


A 37-year-old man with severe ankylosing 
spondylitis had normal visual acuity when test- 
ed with a visual acuity chart. Because of his 
fixed head and neck he could not see beyond 
1.5 meters even with maximal upgaze. The 
authors incorporated two 45-diopter prisms 
into a normal spectacle frame by cementing the 
prisms to a flat piece of clear plastic along 
the upper rim of the frames. With these prisms 
the patient could comfortably see 6 meters 
ahead in primary position. The disadvantages 
of the device are the weight and possible chro- 
matic aberration. (1 figure, 5 references)— 
David Shoch 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Fundus changes associated with Behcet’s dis- 
ease. Atmaca, L.S. (Gazi Mustafa Kemal 
Bulvari, 23/1, Ankara, Turkey). Graefes Arch. 
Clin. Exp. Ophthalmol. 227:340, 1989. 


One form of Behcet's disease is chronic and 
involves mucocutaneous tissues such as the 
mouth, the genital region, and the conjunctiva. 
The second, more serious form involves the 
conjunctiva and also produces iridocyclitis and 
neurologic findings. The authors studied 300 
cases of Behcet's disease all of which showed 
ocular fundus changes. Nineteen patients with 
Behcet’s disease had no visual complaints and 
normal fundi, but these eyes showed fundus 
changes on fluorescein angiography. The major 
finding on fluorescein angiography was dye 
leakage from the superficial capillaries and 
venules on the optic nerve head and from the 
peripheral retinal capillaries. In eyes with fun- 
dus changes the most frequent findings were 
hyperemia of the optic disk, macular and reti- 
nal edema, vascular sheathing, and retinal exu- 
dates and hemorrhages. All patients were treat- 
ed with colchicine, cyclophosphamide, chlor- 
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ambucil, or cyclosporine A. The authors believe 
the fundus findings are characteristic for 
Behcet's disease and that the diagnosis may be 
made on these findings. If the ophthalmoscopic 
examination is normal and if systemic findings 
suggest the disease, fluorescein angiography 
will aid in the establishment of the diagnosis. 
Despite treatment 40 of the eyes (22%) lost all 
vision. (9 figures, 19 references)—David Shoch 


Plasma exchange in the therapy of Behcet’s 
disease. Raizman, M.B., and Foster, C.S. 
(Immunol. Ser., Massachusetts Eye & Ear In- 
firm., Harvard Med. School, 243 Charles St., 
Boston, MA 02114). Graefe’s Arch. Clin. Exp. 
Ophthalmol. 227:360, 1989. 


Laboratory and clinical research suggests 
that the pathogenesis of Behcet’s disease may 
include immune complex deposition, altera- 
tions in T-cell function, and abnormal neutro- 
phil activity. Plasma exchange is an effective 
method of removing immune complexes from 
the circulation and has been effective in other 
immune-mediated systemic diseases. The au- 
thors treated four patients with severe Behcet's 
retinitis who did not respond to standard medi- 
cal therapy. Plasma exchange reduced the ocu- 
lar inflammation and improved visual acuity in 
all patients. This treatment is expensive and 
relapses are common. Although plasma ex- 
change is not a good treatment for every pa- 
tient with Behcet's disease, it does provide an 
alternative treatment for difficult cases and it 
may provide information about the cause of 
this devastating disease. (1 table, 21 refer- 
ences)—David Shoch 


International Ophthalmology 


The ocular ischemic syndrome. Sivalingam, A., 
Brown, G. C., Magargal, L. E., and Menduke, H., 
(Retina Vascular Unit, Wills Eye Hosp., Thomas 
Jefferson Univ., Philadelphia, PA 19107). Int. 
Ophthalmol. 13:187, 1989. 


The ocular ischemic syndrome results from 
severe carotid artery obstruction. Decreased 
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vision and pain are common symptoms of the 
syndrome. Rubeosis iridis and uveitis may be 
present. Posterior segment signs include 
narrowed retinal arteries, dilated retinal veins, 
dot and blot hemorrhages, and neovasculariza- 
tion. Carotid angiography usually discloses a 
90% obstruction on the side of the ocular 
findings. The authors identified 52 patients 
with ocular symptoms and signs attributable to 
severe carotid artery obstruction. Of this group 
40% died within five years. A control group 
matched for age and gender had a five-year 
mortality of 11%. Death was caused by heart 
disease in 63% of the population and stroke in 
19%. The ocular ischemic syndrome was associ- 
ated with systemic diseases including vascular 
hypertension (73%), diabetes (56%), and pe- 
ripheral vascular disease (19%). Thus, the ca- 
rotid obstruction of ophthalmic ischemic dis- 
ease is a manifestation of widespread vascular 
disease. (1 figure, 4 tables, 9 references)— 
David Shoch 


Astigmatism shift after extracapsular surgery. 
Mersilene versus nylon. Drews, R. C. (211 N. 
Meramec Ave., Clayton, MO 63105). Int. Oph- 
thalmol. 13:209 1989. 


Twenty-five patients who had wound closure 
after extracapsular cataract extraction with 10-0 
nylon sutures were operated on for cataract in 
the second eye. In the second eye 11-0 
Mersilene was used instead of nylon. Mersilene 
sutures have been stated to provide a more 
stable wound and less astigmatism. The au- 
thor, however, found this not to be true. There 
was no significant difference in the decrease of 
astigmatism over a six-month period in the 
eyes that received Mersilene sutures and the 
eyes which recevied nylon sutures. The eyes in 
which 11-0 Mersilene sutures were used had 
less irritation. The author recommends closure 
with 11-0 Mersilene for this reason and not 
because of any improvement in the degree of 
astigmatism. (1 figure)—David Shoch 


Practical contrast sensitivity acuity testing. 
Drews, R. C. (211 N. Meramec Ave., Clayton, 
MO 63105). Int. Ophthalmol. 13:217, 1989. 


Vision in everyday life functions at low levels 
of contrast differs from vision at the high levels 
of contrast artificially produced with the bright- 
ly illuminated Snellen visual acuity chart. To 


... provide a test situation similar to that in ordi- 
nary life, various contrast sensitivity grating 
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systems have been manufactured. These sys- 
tems work fairly well but are artificial and do 
not provide easily interpretable data. A neutral 
density filter that transmits only 1% to 2% of 
the light incident does not reduce the visual 
acuity of normal patients or the visual acuity of 
patients with nuclear sclerotic brunescent cata- 
racts. It does reduce the visual acuity in pa- 
tients with posterior subcapsular cataracts from 
levels of 20/30 to 20/70 and less. These neutral 
density filters are difficult to obtain, but 3-inch 
gelatin filters from Eastman Kodak may be 
mounted between glass slides to provide an 
effective neutral density filter sensitivity test. 
—David Shoch 


Journal of Neurology, | 
Neurosurgery and Psychiatry 
Magnetic resonance imaging in Leber’s optic 
neuropathy. Kermode, A. G., Moseley, |. F., 
Kendall, B. E., Miller, D. H., Macmanus, D. G., 
and McDonald, W. I. (inst. Neurol., Queen Sq., 
London WC1N 3BG, U.K.). J. Neurol. Neurosurg. 

Psychiatry 52:671, 1989. 


Leber’s optic neuropathy, an inherited disor- 
der predominantly occurring in young men, is 
characterized by a sudden, usually painless, 
loss of central vision. The fundus abnormality 
consists mainly of a swollen optic nerve head 
initially, which later develops an optic atrophy. 
The disease is inherited from the mother via 
mitochondrial transmission. By means of mag- 
netic resonance imaging the authors examined 
13 males with Leber's optic neuropathy. Seven 
patients had bilateral visual loss. Four of these 
patients had bilateral increased optic nerve 
signal and three had unilateral increase. The 
involvement was mainly in the orbital portion 
of the optic nerve with sparing of the anterior 
portion. The brain scan itself was normal in 
contrast to brain scans in patients with isolated 
optic neuritis in which many white matter le- 
sions are seen. Currently it is not possible to 
know whether the abnormal findings on mag- 
netic resonance imaging are caused by edema 
or gliosis. (3 figures, 21 references)—David 
Shoch 


Journal of Ocular Pharmacology | : 


Influence of ophthalmic ointments onthe pene- 
tration of pilocarpine drops. Ellis, P. P., and 























Riegel, M. (Box B-204, Dept. Ophthalmol., Univ. 
Colorado Health Sci. Ctr., 4200 E. 9th Ave., 
Denver, CO 80262). J. Ocul. Pharmacol. 5:119, 
1989. 


The authors measured the concentration of 
pilocarpine in the aqueous humor of rabbits 
after instillation of 2% pilocarpine. In some 
eyes a combination antibiotic ointment, a com- 
bination antibiotic and corticosteroid ointment, 
or lubricant ointment was instilled before pilo- 
carpine. The lubricant ointment did not reduce 
the concentration of pilocarpine in the aqueous 
humor. Conversely, there was a significant 
decrease of the concentration of pilocarpine 
after administration of either the antibiotic 
combination or corticosteroid-antibiotic oint- 
ments. This decrease did not appear to be 
related to a barrier produced by the ointment 
base but to be a result of the drug components 
present. Glaucoma patients should instill pilo- 
carpine eyedrops before the instillation of any 
ointments containing bacitracin or polymyxin 
B. Alternatively, patients should delay pilocar- 
pine instillation at least two hours after applica- 
tion of ointment to obtain the highest intraocu- 
lar pilocarpine concentrations. (1 figure, 3 
tables, 21 references)—~David Shoch 


Ophthalmic epinephrine, phenylephrine, and pi- 
locarpine affect the systemic absorption of 
ocularly applied timolol. Urtti, A., and 
Kyyronen, K. (Dept. Pharm. Tech., Univ. Kuopio, 
P.O. Box 6, 70211 Kuopio, Finland). J. Ocul. 
Pharmacol. 5:127, 1989. 


Topical timolol eyedrops have been described 
as causing cardiovascular and respiratory side 
effects. The mechanism is apparently absorp- 
tion through the highly vascular nasal mucosa 
and the conjunctiva. In this study timolol was 
administered to groups of rabbit eyes. In some 
instances the animals were pretreated with top- 
ical epinephrine, phenylephrine, or pilocarpine 
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20 minutes before instillation of timolol. Pre- 
treatment with epinephrine or phenylephrine 
decreased the systemic concentration of timo- 
lol. Conversely, pretreatment with pilocarpine 
increased the systemic absorption. The results 
indicate that it is wiser to instill epinephrine or 
epinephrine-like products before timolol eye- 
drops in order to reduce the possibility of 
systemic side effects and to avoid the instilla- 
tion of pilocarpine before instillation of timolol 
because the adverse side effects of timolol may 
be increased. (2 figures, 1 table, 16 refer- 
ences)——-David Shoch 


Neurology 


Hemispatial visual inattention masquerading as 
hemianopia. Kooistra, C. A., and Heilman, K. M. 
(Box J-236, Dept. Neurol., College of Med., Univ. 
Florida, Gainesville, FL 32610). Neurology 
39:1125, 1989. 


When patients fail to describe visual stimuli 
in a half-field they are thought to have a hemi- 
anopsia caused by a geniculocalcarine lesion. 
However, this phenomerion may also be caused 
by a hemispatial visual inattention. An 80-year- 
old woman had an abrupt onset of left hemi- 
paresis. When her eyes were in the primary 
position she appeared to have a left visual field 
deficit. Her responses, however, were not ap- 
propriate and the visual fields were repeated 
with 30 degrees of right gaze and 30 degrees of 
left gaze. The error rate was markedly reduced 
with right gaze. Two months later there was 
resolution of the hemispatial neglect and the 
visual field neglect. This patient had a right 
thalamic and temporo-occipital lesion, which 
apparently caused hemispatial visual inatten- 
tion rather than hemianopsia. It is not apparent 
which lesion is associated with a spatially spe- 
cific recognition defect. (1 figure, 1 table, 6 
references)—David Shoch 
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Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Colorado Ophthalmological Society: 1990 
Scientific Meetings 

The Colorado Ophthalmological Society 1990 
scientific meetings are as follows: 

Annual Midwinter Seminar, Jan. 27-31, at 
the Westin Hotel, Vail, Colorado. 

76th Annual Summer Meeting, July 4-8, at 
Keystone Resort, Keystone, Colorado. 

For further information on either meeting, 
write Carol Goddard, P.O. Box 4834, Engle- 
wood, CO 80155; telephone (303) 741-3937. 


Duke University: 1990 Advanced Vitreous 
Surgery Course 


The Duke University: 1990 Advanced Vitre- 
ous Surgery Course will be held April 18-21, 
1990, in Durham, North Carolina. For further 
information, write George Andrews, Duke Eye 
Center, P.O. Box 3802, Durham, NC 27710; 
telephone (919) 684-6743. 


Howard University Hospital Division of 
Ophthalmology: Symposium on Ocular 
Phototoxicity 

The Howard University Hospital Division of 
Ophthalmology: Symposium on Ocular Photo- 
toxicity will be held in cooperation with the 
Department of Ophthalmology, St. Croix Hos- 
pital, March 9 and 10, 1990, in St. Thomas, 
U.S. Virgin Islands. For further information, 
write Claude Cowan, M.D., Division of Oph- 
thalmology, Howard University Hospital, 
Room 4B27, 2041 Georgia Ave. N.W., Washing- 


ton, D.C. 20060. 
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Johns Hopkins Medical Institutions: 12th 
Annual Wilmer Institute Current Concepts in 
Ophthalmology 


The Johns Hopkins Medical Institutions: 12th 
Annual Wilmer Institute Current Concepts in 
Ophthalmology will be held Feb. 18-25, 1990, 
at the Hvatt Regency Cerromar Beach Hotel, 
Dorado, Puerto Rico. For further information, 
write Program Coordinator, Johns Hopkins 
Medical Institutions, Office of Continuing Edu- 
cation, Turner Building, 720 Rutland Ave., Bal- 
timore, MD 21205; telephone (301) 955-2959, 


Manhattan Eye, Ear and Throat Hospital: 
Sixth Annual Live Ophthalmic Plastic 
Surgery Workshop 


The Manhattan Eye, Ear and Throat Hospital: 
sixth Annual Live Ophthalmic Plastic Surgery 
Workshop will be held March 2 and 3, 1990, in 
New York City. For further information, write 
Francine Leinhardt, Course Coordinator, Man- 
hattan Eye, Ear and Throat Hospital, 210 E. 
64th St., New York, NY 10021; telephone (212) 
838-9200, ext. 2776. 


The National Children’s Eye Care 
Foundation and Baylor College of Medicine: 
The Child’s Eye, Face, and Brain: Normal 
and Abnormal Development Course 


The National Children’s Eye Care Foundation 
and Baylor College of Medicine: The Child’s 
Eye, Face, and Brain: Normal and Abnormal 
Development Course will be held April 27 and 
28, 1990, at the Doubletree Hotel at Post Oak, 
Houston, Texas. For further information, write 
Lila K. Lerner, Program Coordinator, Office of 
Continuing Education, Baylor College of Medi- 
cine, One Baylor Plaza, Houston, TX 77030; 
telephone (713) 798-6020. 


1990 Welsh Cataract Congress 


The 1990 Welsh Cataract Congress will be 
held Sept. 13-16, 1990. For further information, 
write Eula Mae Childs, Cullen Eye Institute, 
Baylor College of Medicine, 6501 Fannin 
(NC200), Houston, TX 77030; telephone (713) 
798-5941. 


Fight For Sight-National Society To Prevent 

Blindness: 1990 Research Awards Program 
The Fight For Sight-National Society To Pre- 

vent Blindness: 1990 Research Awards Program 
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- includes three types of awards: grants-in-aid 


for pilot projects and feasibility studies (maxi- 


>O mum award $12,000); one-year postdoctoral 


fellowships (maximum award $14,000); and 
student fellowships for summer research ($500 
monthly with a maximum of $1,500). The dead- 
line for receipt of completed applications is 


© March 1, 1990. For further information, write 


Fight For Sight Research Division, National 
< Society To Prevent Blindness, 500 E. Remington 
a Rad., Schaumburg, IL 60173. 


-National Eye Institute: Guidelines for 


Clinical Trial Planning Grant 

Guidelines for Clinical Trial Planning Grant 
have been developed for a clinical trial plan- 
ning grant (R21) by the National Eye Institute. 
The objective of the grant is to support the 
development of a clinical trial research plan. 
The grant provides a mechanism for early peer 
review of the rationale and need for the trial as 
well as support for the development of a de- 
tailed manual of procedures. An approved ap- 
plication will be considered for one year of 
funding of up to $50,000 in direct costs. Appli- 
cations may be submitted any time during the 
year. Copies of the new guidelines may be 
obtained from Richard L. Mowery, Ph.D., 


Chief, Collaborative Clinical Research Branch, 
National eye Institute, Building 31, Room 
6A48, Bethesda, MD 20892; telephone (301) 
496-5983, 


Ludwig Von Sallmann Prize: 1990 
Nomination 


The Ludwig Von Sallmann Prize: 1990 Nomi- 
nation is open for application. The prize will be 
awarded at the Ninth International Congress of 
Eye Research to be held July 29-Aug. 4, 1990, in 
Finlandia Hall, Helsinki, Finland. For further 
information, and nomination forms, write 
Peter Gouras, M.D., Von Sallmann Prize Com- 
mittee, Columbia University, Box 18, 630 W. 
168th St., New York, NY 10032. 


Personal 


Henry F. Edelhauser 


Henry F. Edelhauser has been named Ferst 
Professor of Ophthalmology and Director of 
Ophthalmic Research for the Emory Univer- 
sity Department of Ophthalmology of the Rob- 
ert W. Woodruff Health Sciences Center in At- 
lanta. 
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INSTRUCTIONS TO AUTHORS 


For the preparation of typescripts for THE AMERICAN JOURNAL OF OPHTHALMOLOGY 


THE AMERICAN JOURNAL OF OPHTHALMOLOGY 
publishes original articles, letters, editorials, 
abstracts, book reviews, and news items. Edito- 
rials, book reviews, and abstracts are published 
by invitation. Timely articles and letters deal- 
ing with original observations in clinical and 
basic ophthalmology are welcome. Each sub- 
mission is evaluated by two or more scientific 
referees who recommend that the paper be (1) 
accepted as submitted, (2) returned for revi- 


sion, or (3) rejected. Acceptance is determined 
~~ by such factors as the originality, significance, 


and validity of the contribution, the suitability 
of the subject matter for subscribers to THE 
JouRNAL, and the editorial care with which the 
manuscript has been prepared. 

One author should be designated as the cor- 
responding author. This individual will be re- 
sponsible for all questions concerning the prep- 
aration of the manuscript for publication. 
Authors are advised promptly of receipt of 
their papers. Within 45 days thereafter they are 
advised of acceptance, rejection, or the need 
for revision. 


Disclosure and Copyright Transfer 

At the time of submission, a signed copy of 
the disclosure and copyright transfer published 
Cin THe JouRNAL each month must be included 


with the manuscript. No article or letter will be 
“reviewed until this disclosure and copyright 


transfer, signed by each author in the order 
that each name appears on the title page, has 
been received. The transfer must also list the 
home address of each author and the telephone 
number of the submitting author. 

The manuscript must be original and may not 
contain data published previously or submitted 
for publication elsewhere. If data were pre- 
sented at a scientific meeting, the place, date, 


oe and auspices of the meeting should be stated 
: on the title page. 


“Mechanical Preparation of the Typescript 
Submit an original and at least one duplicate 
‘Op nof both the typescript and the illustra- 


tions. Xerographic copies are preferred to car- 
bon copies. 

Use 8 1/2 x 11-inch heavy, white, bond 
paper. 

Provide 1 1/2-inch margins on all four sides of 
each page and indent paragraphs one-half 
inch. 

The entire typescript, including title page, 
quotations, footnotes, acknowledgment, refer- 
ences, legends, and tables, must be double- 
spaced. 

Use black, clearly legible type. 

Use block type. 

Do not underline. 

Do not use italics or boldface. 

Do not use all capitals. 

Do not justify right margins. 

Do not use a dot matrix printer. The type 
must be letter quality with clear, unbroken 
characters that do not touch or overlap. 

Do not use any single-spacing. 

Do not use condensed type. 

Number each page in the upper right-hand 
corner. List the first author’s name and short 
title (maximum, 60 characters and spaces) in 
the upper right-hand corner. 

Spell out all terms except standard measure- 
ments, such as mm Hg, cm, and ml, used with 
numeric quantities; R.E. and L.E. may be used. 
Do not abbreviate IOP, CME, RPE, and the like, 
or use acronyms (BARD, ARN, ROP). 

If percentages are used, the numerical equiv- 
alents must be included, for example, Of 80 
patients, 20 (25%) had retinitis pigmentosa. 

Prepare references, legends, and tables in 
THE JOURNAL form. (See following detailed in- 
structions.) 


Original Articles 

The manuscript should be arranged in the 
following order: (1) Title page; (2) Summary; (3) 
Introductory text; (4) Material and Methods or 
Case Reports; (5) Results; (6) Discussion; (7) 
References; (8) Legends for illustrations; (9) 
Tables. 


Title page—The title page is page 1. It should a 
contain the title, a brief heading (no more than — 














60 characters and spaces) in the upper right 
hand corner, and each author’s name with the 
highest (one only) academic degree. The de- 
partment and the institution where the study 
was performed should be indicated. Spon- 
soring organizations and grants are acknowl- 
edged on the title page. 

Referring physicians, consultants, editorial 
assistants, photographers, artists, laboratory 
assistants, secretaries, and others who assist in 
preparation of a paper cannot be acknowledged 
however valuable their services. 

The name and mailing address of the author 
to whom requests for reprints should be direct- 
ed must be indicated. 

Each page that follows the title page must be 
numbered consecutively, and must include the 
first author’s name and the brief title in the 
upper right-hand corner. 

Summary—Each article must have a summa- 
ry that synthesizes specifically the content of 
the paper in no more than 150 words. It should 
include the main clinical or research data and 
findings but exclude speculation. The summary 
must be written so that the message of the full 
paper can be understood independently. It 
must not contain references, illustrations, ta- 
bles, or data not included in the full text. It 
should not repeat or paraphrase the title. The 
summary should answer the questions: who or 
what was studied, why the study was done, the 
results, and the significance of the study. 

Narration—Articles should be organized and 
prepared in the style used by THE JOURNAL. A 
brief introductory statement of the problem 
should be presented. Material and methods or 
the patient selection should then be precisely 
and clearly described in enough detail for a 
reader to replicate the study. Results of the 
study should be given, followed by a discus- 
sion. The discussion elucidates the results and 
must relate directly to the topic of the paper. 

References—THE JOURNAL does not publish 
extensive bibliographic reviews. References 
must be numbered consecutively, both in the 
text and in the reference list. The author is 
responsible for complete and accurate referenc- 
es, including the proper capitalization and ac- 
cent marks used in foreign-language publica- 
tions. 

Personal communications, posters, program 
abstracts, unpublished data, and oral discus- 
sions that the reader cannot retrieve should be 
kept to a minimum and must be incorporated 
into the text without reference numbers. Refer- 
ences to studies that have been accepted but 
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have not yet been published must indicate the 
publication in which they will be published. 
Primary, not secondary, sources must be cited. 
References to books must contain inclusive 
pages of the section cited. The names of all 
authors must be cited in the reference list. THE 
JoURNALdoes not use the term et al. The follow- 
ing style is used by THE JOURNAL for periodicals 
(1), for books (2), and for chapters in books (3). 

1. Rinkoff, J., Machemer, R., Hida, T., and 
Chandler, D.: Temperature-dependent light 
damage to the retina. Am. J. Ophthalmol. 
102:452, 1986. 

2. Helveston, E. M.: Atlas of Strabismus Sur- 
gery, 3rd ed. St. Louis, C. V. Mosby, 1985, p. 
156. 

3. O'Connor, G. R.: Herpes zoster uveitis. In 
Kraus-Mackiw, E., and O’Connor, G. R. (eds.): 
Uveitis. Pathophysiology and Therapy. New 
York, Thieme-Stratton, 1983, pp. 56-65. 

The originator of the personal communica- 
tion must provide written permission to be 
quoted. 

Abbreviations for periodicals are listed in 
Index Medicus: Am. J. Ophthalmol., Surv. 
Ophthalmol., Br. J. Ophthalmol., and the like. 
If there is any doubt about an abbreviation, the 
full name of the publication should be spelled 
out completely. 

Illustrations—Graphs, diagrams, and photo- 
graphs must not be mounted. Each illustration 
should be numbered and cited consecutively in 
the text. The illustration number, an arrow 
indicating the top of the picture, and the first 
author’s name should be indicated ona label on 
the back. 

The figure number, legend, or text should 
not appear on the face of an illustration. 

Graphs, diagrams, and line drawings must 
be prepared by a professional artist on heavy 
white paper with India ink. Lighter lines 
should be used for axes than for data curves. 
Photographs must have a glossy finish and a 
sharp contrast. Lettering, arrows, and the like 
must be professionally applied. In a series of 
illustrations, all parts should be oriented in the 
same direction. Photographs should be the 
same size or slightly larger than the intended 
reproductions. Figure widths in The Journal are 
3 inches (one column) and 6 % inches (two 
columns). Lettering must be planned with re- 
ductions to these sizes in mind; letters should 
be of uniform size and large enough to be read 
easily after reduction. 

Cropping should be done to exclude nonpert- 
inent material from photographs. The front 


November, 19! 


Vol. 108, No.5 













surface of each photograph should be marked 
with a grease pencil to show the area to be 
reproduced, 

THE JOURNAL does not use stereoscopic illus- 
trations. 

Each illustration must have a descriptive leg- 
end. Legends should be typed consecutively on 
a page (separate from the illustrations them- 
selves). Legends should be typed in the form 
used by the THE JouRNAL, as follows: 

Fig. 1 Jones, Smith, and Brown). Histologic 
section of the eye (hematoxylin and eosin, 
x70). 

If there are more than three authors, use Jones 
and associates. 

If identifiable photographs of patients are 
submitted the author must supply THE 
JOURNAL with proof of informed consent. 

Individual illustrations and legends are pre- 
ferred to composites made up of two or more 
separate parts. If multiple-part illustrations are 
submitted, they should be labeled from left to 
right and from top to bottom as follows: 

Fig. 1 Jones, Smith, and Brown). Case 3. Top 
left, The patient preoperatively. Top right, 
Three days after surgery. Bottom left, Four 
months after surgery. Bottom right, One year 
after surgery. 

Do not label composite illustrations with let- 
ters (for example, part A, part B,...). Com- 
posite figures must be planned with the dimen- 
sions of a JOURNAL page and the need for a 
legend considered. 

The visual field charts used in THE JOURNAL 
will be supplied to authors on request without 
charge. Write to Editorial Administrative As- 
sistant, American Journal of Ophthalmology, 
‘Tribune Tower, Suite 1415, 435 N. Michigan 
Ave., Chicago, IL 60611. 

` Color—Authors must contribute to the cost 
a color reproductions. The charge to authors 
for color is $500 per page of color. Both color 
transparencies and high-quality color prints 
must be submitted with the paper, together 
with a layout indicating the proposed distribu- 
tion of the illustrations and legends. 

Tables—Each table must havea title, be num- 
bered with an arabic numeral, and be cited 
consecutively in the text. 
= Each table must be double-spaced and noth- 
< ing in the table should be underlined. Photo- 
-= graphically reproduced or reduced tables are 
= not acceptable. 

-o The first line of a table should have the table 


co Bieber The second line should have the title 


z of the table. 
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Vertical lines should not be used anywhere in 
the table. 

All columns should be labelled; lengthy de- 
scriptions belong in the text or as a footnote to 
the table, not in the table itself. Tables should 
be used only for summarizing numeric data. 

Abbreviations should be avoided. If neces- 
sary, they must be fully explained in a foot- 
note. The following symbols are used for foot- 
notes in the order indicated: * (asterisk), 
(dagger), + (double dagger), § (section mark), | 
(parallels), { (paragraph mark), and # (number 
sign). 

Proofs—A copy of the edited typescript is 
sent to the corresponding author. Author cor- 
rections must be entered in red ink. Each au- 
thor query must be answered. Corrections are 
minimized by careful initial preparation of the 
manuscript. 

The typescript must be returned to the Manu- 
script Editor, Ophthalmic Publishing Compa- 
ny, Suite 1415, 435 N. Michigan Ave., Chicago, 
IL 60611, within 48 hours of receipt. Failure to 
return the typescript promptly delays publica- 
tion. 

Reprints—Reprints must be ordered prompt- 
ly. A reprint order form is sent to the submit- 
ting author four to six weeks before publication 
of the article. 


Letters to THE JOURNAL 

Letters describe unusual clinical or patholog- 
ic findings, experimental results, and new in- 
struments and techniques. Letter typescripts 
should be prepared in the same way as Original 
Articles. They must be no more than five pages 
in length (title page, two pages of text, refer- 
ence page, and legend page). References must 
be limited to five. No more than two black-and- 
white illustrations, 3 inches wide (one column 
in width), may be used. Color illustrations 
cannot be used. 

The Editorial Board either accepts or rejects 
letters. They are not returned with suggestions 
for revision. Since these instructions markedly 
limit the opportunity for an extended discus- 
sion or review, THE JOURNAL does not publish 
correspondence concerning letters. 


Correspondence 

Correspondence concerning recent articles or 
other material published in THE JOURNAL 
should be submitted within six weeks of publi- 
cation. Correspondence typescripts should be 
prepared in the same way as an Original Article 
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‘and casei: bë: no more than two typewritten 
pages in length. Every effort will be made to 
resolve controversies between the correspon- 
dents and the authors of the article before 
formal Fabheson. 


a News Items | 


THE JOURNAL welcomes information concern- 
| ing meetings, honors, and appointments. Only 
one new item should be included on each page. 


-News items should be double-spaced and pro- 


vide the name and address of the responsible 
author. 










Source Texts 

THE JOURNAL recommends the following pub- 
lications as guides to style, grammar, and spell- 
ing: 

CBE Style Manual Committee: Council of 
Biology Editors Style Manual. A Guide for Au- 
thors, Editors and Publishers in the Biological 
Sciences, 5th ed. Bethesda, Council of Biology 
Editors, 1983. 

The Chicago Manual of Style, 13th ed. Chica- 
go, University of Chicago Press, 1982. 

Strunk, W., Jr., and White, E. B.: The Ele- 
ments of Style, 3rd ed. New York, Macmillan 
Publishing Co., 1979. 





Does an ophthalmic laser have to intimidate 
the patient by its bulk? Or the physician by 
its complexity? 
Nidek doesn't think so. 

ss So we've been building a big business 

~ jn small lasers for 18 years. Lasers for every 
“need: Nd:YAG, argon, krypton, and dye. 
-Even the world’s first diode laser powerful 
gh to be really effective. 
Each compact unit is developed at 
ur U.S. facility to provide space-savings 
atient confidence while maintaining 
passed performance, reliability 
-operatina ease. 




















By combining Japanese electronics 
and optics with the finest U.S. laser compo- 
nents you get the best of both worlds. 

Because reliability is so crucial, we 
employ every technique to extend system 
life. The exclusive low-duty-cycle design of 
our argon-based lasers, for instance, is a 
real tube-saver. To date, there have been 
no reported tube failures from the field. 

Careful efforts to combine perfor- 
mance with practicality have made Nidek 
the world’s second largest ophthalmic 
laser company. We employ 800 people 
and have $128 million in annual sales. 





And we're growing fast. 

For more laser information, write: 
Nidek, Inc., 2460 Embarcadero Way, 
Palo Alto, CA 94303. Or simply call: 
(800) 223-9044. 

Because Nidek knows it’s the little 
things that pay off big. 
















Editorial: Prognosis in ocular melanoma JOHN HUNGERFORD 
Editorial: Retinal vein occlusion and glaucoma REDMOND SMITH 
- Editorial: Postoperative eye padding REDMOND SMITH 


> Medical conditions underlying retinal vein occlusion in patients with glaucoma or ocular hypertension 
o MD COLE, P M DODSON, AND S HENDELES 


< Is padding necessary after cataract extraction? D E LAWS, M T WATTS, G R KIRKBY, AND J LAWSON 
-Warfarin and cataract extraction G A ROBINSON AND A NYLANDER 
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Bilateral anterior ischaemic optic neuropathy associated with optic disc drusen and systemic hypotension 
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EIGHTH ANNUAL MEETING 
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3515 South Ocean Drive, Hollywood Florida 33019 USA 
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Storage Tray 





This sturdy plastic tray provides a 
convenient method for storage of 
tubes. Outstanding as backup 
storage for refilling the steriliza- 
tion tray. 











Measuring 


This anodized 
aluminum scale 
now gives you a 
fast way of 
measuring tubes 
for go-no go 
dimensions. 


| Conjun ctivodacryocystorhi 





Sterilization Tray 

Constructed of specially anodized 
aluminum, this impact-resistant 
tray protects your tubes as well as 
providing a convenient way of 
sterilization and handling...with 
enough pockets to hold all tubes 
from the three Jones Tube Sets. 


eg Jones M.D., Dacryocystorhinostomy, American Journal of Ophthalmology, Volume 
59, No. 5, May, 1965 


Scale J.C. Mustarde’, L.T. Jones M.D. and A. Callahan M.D., Ophthalmic Plastic Surgery---Up-To- 
Date, Aesculapius Publishing Company, 1970. 


L.T. Jones M.D. and J.L. Wobig M.D., Surgery of the Eyelids and Lacrimal System, 
Aesculapius Publishing Company, 1976. 


Additional information Available From: 


Weiss chine Gas Plowing Co 


14380 N.W. SCIENCE PARK DR * PORTLAND, OREGON 97229 « (503) 643-5674 
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Tear Duct Tubes 
Complete L.T. Jones M.D. 2.2mm 
Diameter Sets are readily available 
in standard, assorted or special 


sets. Special sizes may be 
obtained upon request. 
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ideal lens for panretinal photocoagulation, focal laser 
therapy, diagnostic observation and photography 


Mainater Retina 
Laser Lens 





Photo courtesy of 
Lawrence A. Yannuzzi, M.D. 


High lateral magnification offers retinal detail comparable to conven- 
tional Goldmann type biomicroscopy 


Large total field of view with suitable lens and eye movements 

High axial magnification permits detection of subtle intraretinal details 
and retinal thickening 

High retinal resolution and good visibility through hazy ocular media 
Minimal beam astigmatism in the periphery of the field 


Performs well with small pupil diameters, and affords excellent corneal 
stability and lid control 







Designed by: 
Martin Mainster, M.D., Ph.D. 


Kansas City, KS Coula T AETAT TE 
ilip J. Erickson, M.S senl 
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FOR PATIENT EXERCISE 
CLINIC AND OFFICE PRACTICE 
BERENS 

SQUARE 
PRISMS 


AVAILABLE AT YOUR SUPPLIERS IN ANY COMBI- 
NATION AND IN 7 STANDARD SETS FROM % TO 50 
DIOPTERS. 


225 CADWALADER AVENUE, ELKINS PARK, PA. 19117 
(215) 884-8105 








FIESTA AMERICANA PLAZA CANCUN & VILLAS 
CANCUN, MEXICO 


COURSE DIRECTOR: RUDOLPH M. FRANKLIN, M.D. 


Hurricane Gilbert caused so much damage last year to Cancun that we 

postponed our 4th Update. Cancun has now been completely rebuilt, andthe |. 
hotels and meeting facilities are sparkling. Join us for an update on diabetic | 
retinopathy and macular degeneration, their laser and surgical treatments; 

endophthalmitis, its diagnosis and treatment; refractive surgery, corneal f- 
curvature and excimer laser approaches to correction; cataract, surgical f 
techniques and new designs; oculoplastics, ptosis correction and blepharo- f- 





B UPDATE plasty; collagen shields, EGE new drugs and dry eye treatment. 
January 14-19, 1990 LSU EYE CENTER FACULTY: 
Herbert E. Kaufman, MD Marguerite B. McDonald, MD 
Rudolph M. Franklin, MD Gholam Peyman, MD 
Stephen D. Klyce, PhD Darrell E. Wolfley, MD 


CME credits will be awarded. 


For further information on registration and housing, please clip and mail to: Emily es = 
D. Varnell, LSU Eye Center, 2020 Gravier Street, Suite B, New Orleans, LA 70112... 
USA. Phone: (504) 568-6700 extension 336. fee 






Please send me information concerning the 1990 LSU Eye Center Ophthalmology 
Update. cee 


NAME: Ee E TEE ae Tere EE! me 
ADDRESS: eee seo EA E E E 1 
















© AMERICAN JOURNAL OF OPHTHALMOLOGY 


AMERICAN JOURNAL OF OPHTHALMOLOGY 
435 N. Michigan Ave., Suite 1415 Chicago, IL 60611 
CHECKLIST FOR AUTHORS 


-~ A signed American Journal of Ophthalmology disclosure statement and copy- 
on right transfer must accompany all manuscripts submitted. 


Title Page 
Title may not exceed a maximum of 110 characters and spaces. 
Subtitles are not used. 
Provide highest academic degree and departmental affiliation for each author. 
Provide complete address for author designated as receiving requests for 
reprints. 


Format 
<- Double space all copy. Nothing should be single spaced: title page, quotations, 
tables. 
Margins must be 1'2 inches on each side. 
Do not use italic or boldface type. Do not underline. Do not use all capitals. 
Use letter-quality, not dot matrix, type. 
Abbreviations (except units of measure) should not be used. 
Provide exact numbers as well as percentages. 
Do not include acknowledgments to staff, colleagues, and technicians. 


References 
References must follow Journal style. 
All references must be cited in numerical order in the text. 
Ali author names and complete titles must be included in all references. 
Personal communications should be cited in text and not listed as references. 


Illustrations 

All illustrations must be cited in numerical order in the text. 

Photographs must be glossy prints of high quality. 
À Full-face photographs must be accompanied by a signed consent from the 
patient. 

Legends must follow Journal style. 

Both slides and high quality prints must be submitted for color illustrations. 

A page of the Journal is 7 inches wide and 10 inches long. A column is 3 inches 
wide. Crop illustrations to fit the space available. 





Tables 
Tables must be double-spaced throughout. 
All tables must t be cited in numerical order in the text. 
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THE 
7 1990 
DUKE ADVANCED VITREOUS SURGERY COURSE 
APRIL 19 - 21, 1990 






This course is designed for the vitreo-retinal surgeon with experience. New developments in instrumentation and- E 
techniques will be presented with emphasis placed on detailed discussion of techniques and the outlining of problem =|- 
areas. In order to stimulate the exchange of experiences audience participation will be encouraged and extensive | 
discussion periods provided. 

GUEST FACULTY 
George W. Blankenship, M.D. 
Hershey, PA 
Ronald G. Michels, M.D. 
Baltimore, MD 
R. Zivojnovic, M.D. 

Antwerp, Belgium 


DUKE FACULTY 


Gary W. Abrams, M.D. 
Milwaukee, WI 
-Stanley Chang, M.D. 
New York City, NY 


Mireille Bonnet, M.D. 
Lyon, France 
Walter H. Stern, M. D. 
San Francisco, CA 








Eugene de Juan, Jr., M.D. 
Robert Machemer, M.D. 


FOR FURTHER INFORMATION CONTACT 
George Andrews/Duke Eye Center 
P.O. Box 3802 
Durham, NC 27710 
(919) 684-6743 


12TH ANNUAL DALLAS SPRING 
OPHTHALMOLOGY SYMPOSIUM 
DATE: March 30 and 31, 1990 


LOCATION: Westin Galleria Hotel 
Dallas, Texas 


E TOPIC: Inflammatory Diseases of the Eye 
poe : - : Ocular Surface Disorders, 
pone Noninfectious and 
Infectious Corneal 
Diseases, Endophthalmitis, 
and Antibiotics 
GUEST SPEAKERS: Richard L. Abbott, M.D. 
Don D'Amico, M.D. 
Kenneth K. Kenyon, M.D. 


FEE: $250 before March 1. 
$275 after March 1. 
$75 resident physician (letter of verification 
required) 


|: -~ CONTACT: Sindi Sonnier _ 
| Presbyterian Healthcare System/CME 
. 8200 Walnut Hill Lane 

Dallas, TX 75231 

(214) 696-8458 







Gienn J. Jaffe, M.D. 
Brooks W. McCuen, tl, M.D. 


Course Director: 
Brooks W. McCuen Il, M.D. 


Limited Enrollment 
Registration Fee $450.00 


The Deparment of 
Ophthalmelogy 
Post Graduate 
Course 


Vitrectom y in Anterior and 
Posterior Segment Surgery 





April 21, 1990 
Manhattan Eye, Ear and Throat Hopital 
New York, NY 


CURRICULUM: Topics for this course include: Physiology and 
Pathology of the Vitreous and Retina, Pre-Operative Macula Assessment, 
Ultrasound Techniques in Evaluating Intraocular Foreign Bodies, 
Vitrectomy in Anterior Segment Reconstruction, Yag Laser for Lens : 
Remnants and CME, Vitrectomy in Endophthalmitis, Pars Plana Lensec- 
tomy, Role of Vitrectomy in Corneal Disease and Surgery, Evolution of 00° 
Intravitreal Substitutes, Management of Gaint Retinal Breaks, Vitrectomy- we 
in Diabetic Retinopathy, Retinotomy, Silicone Oil, Retinal Tacks in the 
Management of Proliferative Vitreoretinopat! ny, Peripheral PVR (Anterio 
Loop Traction}, New Laser Techniques in Vitrectomy, Retinopathy of < 
Prematurity, Posterior Segment Complications of Vitrectomy. 


COURSE COORDINATOR: David B. Karlin, M.D. 
GUEST LECTURER: H. MacKenzie Freeman, M.D. 


PARTICIPANTS: Drs. Sandra Belmont, Scott Brodie, Frederic ee 
Deutsch, Jack Dodick, William Eisenberg, Yale Fisher, H. MacKenzie 0 = 
Freeman, Vincent Giovinazzo, Peter Judson, David Karlin, Allen Landers, 

Harvey Lincoff, Thomas Poole, Jason Slakter, Murray Wolkstein, David | 
Sudarsky. a 
LIMITED REGISTRATION CME CATEGORY 1 ACCREDITATION i i a 
For Information Contact: Francine Leinhardt, Course Coordinator 5 
Manhattan Eye, Ear and Throat sy a 

210 East 64th Street, NYC, NY 10021 . 

(212) 838-9200 ext. 2776 FAX (212) 832.9126 
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NEW PRODUCTS AND SERVICES 





New products and services considered by the editors to be of interest to our readers are described on the basis of information supplied by the 
companies cited. Publication of these notices does not imply endorsement or warranty by The Ophthalmic Publishing Company, publishers of 
The American journal of Ophthalmology, for these products and services. 


» Operating Microscopes 


Carl Zeiss, Inc. 

One Zeiss Drive 

Thornwood, NY 10594 

Tel: (914) 747-1800 
(800) 442-4020 





The 522 floor stand, specifically designed for the 
OPM I FR series, is available from Carl Zeiss, Inc. The 
stand is complete motorized for height adjustment. 
A foot control panel may be used to control moto- 
rized microscope functions during surgery. Two in- 
dependent illumination power systems supply the 
fiber optics with light. 


» Surgical Instruments 


Weck Instruments 
85 Orchard Rd. 
Princeton, NJ 08543 
Tel: (201) 359-9700 





Weck Instruments has recently introduced a line of 
titanium ophthalmic instruments. Initially, 27 stain- 
less steel instruments used in ophthalmology are 
available, including a selection of forceps, needle- 
holders, and accessories. Rounded handles have 
been added to some instruments to facilitate finger- 
tip rotation, and specially-designed jaw curvatures 
and tips offer more natural, controlled movements. 





Arthur Kroiman Enterprises Inc. 
2 Bioor Street West 
Suite 100 
Toronto, Ontario, Canada M4W 3E2 
Tel: (416) 968-9414 

An oculofacial minor surgery kit, which contains 
needle drive, toothed forceps, jeweller's forceps, 
mosquito forceps, scissors, retractor, speculum, lid 
and chalazion clamp, and chalazion curette, is avail- 
able from Krolman Enterprises, Inc. 
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RODENSTOCK 
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VERSATILE 
USERFRIENDLY 
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Traditional devices to look 
inside the eye have an 
important function but they 
are yesterday's technology. 
The Rodenstock Laser-Scan- 
System's Real Time Imaging 
and Digital Imaging 
capabilities provide more 
and unique advantages. 


For complete product 
information on the SLO, call 


= arr aa = mha 16 
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» Diagnostics a 
Allergan Humphrey 
Parts Department 
2992 Alvardo St. 
San Leandro, CA 94577 
Tel: (800) 227-1508 (National) 
(800) 826-6566 (California) 


Allergan Humphrey has made available a 28-min- 
ute training videotape, “Mastering the Humphrey 
Field Analyzer.” Intended for training operators of 
all Field Analyzer models, the videotape includes 
segments on instrument set-up, patient preparation, 
disk functions, and maintenance. Copies of the tape 
are available for $50.00 from the company at the 
above address. 


> Lasers 


Keeler instruments, Inc. 

456 Parkway 

Broomall, PA 19008 

Tel: (800) 523-5620 (National) 
(215) 353-4350 (Pennsylvania) 





Keeler Instruments has developed the Microlase 
Diode Laser, which is designed for retinal photoco- 
agulation and laser trabeculoplasty. The instrument 
is portable and adapts to any Haag Streit or Topcon 
SL3E/6E slit lamp by mounting on the tonometer 
plate. 


» Surgical Equipment 


Alcon Surgical, Inc. 
17701 Cowan Ave. 
irvine, CA 92713 
Tel: (714) 474-5900 





The Alcon Surgical footswitch, designed for use 
with the Series Ten Thousand Phaco-Emulsifier, con- 
trols five different surgical functions with minimal 
foot movement. The switch has been awarded a 1989 
Industrial Design Excellence Award from the Indus- 
trial Designers Society of America. It has been se- 
lected for recognition by the ID Magazine Annual 
Design Review, to be featured in the Second Annual 
Design Exhibition at the Southwest Museum of Sci- 
ence and Technology in Dallas, Texas. 


» Contact Lenses 


Pht Per RRNA Andee e r aaa n ttn renrrtty Heh 


Allergan Optical 
2525 Dupont Dr. 
irvine, CA 92715 
Tel: (714) 752-4500 


The Hydron Zero 6 SofBlue hydrophilic contact 
lens combines comfort, optical quality, and visibility 
with the SofBlue tinting process. The lens has re- 
ceived market approval for daily wear. It may be 
used with all soft contact lens care regimens such as 
Lens Plus Cold System, Lens Plus Heat System, or 
Lens Plus Oxysept Disinfection System. 
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In ophthalmic surgery 








From pre-op 
through post-op 


We've studied ophthalmic sur- 
gery from the time the patient 
enters pre-op through post-op 
~ care. The result is not only the 
most extensive ready-to-use 
product line, but more impor- 
_ tantly, a line that simplifies each 
: s of ophthalmic surgery 
~ by extending all the benefits of 
ready-to-use to all involved in 
the surgical procedure. 


-e- fo matter what your 
surgical specialty 


We've evolved alongside modern 


ophthalmic surgery and so has 


our line of ready-to-use products. 


< WORLD HEADQUARTERS 
VISITEC Company 
7575 Commerce Court 
Sarasota, FL 34243 
(800) 237-2174 
~ (813) 351-9883 
<1 FAX; (813) 359-2015 
~ TELEX: 5106000179 



















SEM 0 competitive retrobulbar needle 
(Original magnification 80x} 


Today, whether the surgeons 
specialty is cataract, lacrimal, or 
retinal, VISITEC has a range of 


products that spans the spectrum 


of the surgeon's ready-to-use 
product needs, 


the broadest and deepest 
ready-to-use produd line 


We recognize creativity as the 
driving force behind the evolu- 
tion of technique. 


The superior finish quality of VISITEC products is evident 





SEM of VISITEC retrobulbar needle #1638 
(Original magnification 80x) 


Working in conjunction with 
that creativity has led us to main- 
tain leadership in the develop- 
ment and introduction of new 
ready-to-use products for oph- 
thaimic surgery. 

One glance at our catalog will 
show that no company offers a 


broader range or more depth of 
selection than VISITEC. 


Nill 








® Registered trademark of VISITEC Company. © Copyright 1989 VISITEC Company. All rights reserved. 





Unlike many others, we person- 
ally manufacture, inspect, and 
package every product that 
carries our name. The reason is 
simple ~ at VISITEC we stand 
behind the quality of our produ 
100%. 


Likewise, our dedication to 
customer service begins with o! 
sales and service representative 
Every one of them, on the phon 
or in the field, is professionally 
trained to provide prompt, 
courteous service, technical 
support and information to yot 
entire team. 


Product quality and custome 
service - we won't shift those- 
responsibilities to anyone else. 


Experience for yourself the 
superior quality only VISITEC 
ready-to-use products can offer 
To ee an order, or for a catak 
cali toll-free: (800) 237-2174. 
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Dioptics Medical Products, Inc. 
51 Zaca Lane 
San Luis Obispo, CA 93401 
Tel: (805) 541-0554 

(800) 422-9096 


Dioptics Medical products has available a protec- 
tive covering for eyeshields that uses soft medical- 
grade foam to cover the rim of the eyeshield. Foam- 
Guard EyeShields are available in both plastic and 
aluminum styles. The plastic eyeshield is also avail- 
able with an adjustable, elastic headband that can be 
worn without tape for an extended period. 


Leterme RA pm ALLAN eA RATAN a nant er LA Nl et EA t thr reread warm 


Chiu Technical Corp. 
Marketing Department 
252 Indian Head Rd. 
Kings Park, NY 11754 
Tel: (516) 544-0606 





Chiu Technical Corporation has a 150-watt high- 
intensity double light source, model DLU-150. The 
DLU-150 halogen light system accommodates single 
and bifurcated fiber bundles. It includes both me- 
chanical diaphragm and electrical phase controls. 
The faceplate of the DLU-150 has an easy-access 
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control lever to make switchover to the backup lamp 
simple and instantaneous. Warning lights flash when 
the lamp is not in use or when the lamp is burned 
out. Opening the cover activates an interlock switch, 
which cuts all electrical current. Forced air cooling 
prolongs lamp life. The system operates on 115 Vac, 
60 Hz, 3 amp current. 


iatan eet. 





National Library Service for the Blind 
and Visually Handicapped 

Library of Congress 

Washington, DC 20542 

Tel: (800) 424-9100 


Thousands of books and magazines on audio cas- 
settes or long-playing records are available to in- 
dividuals with decreased vision or physical limita- 
tions that make reading difficult. The books and 
playback equipment may be borrowed by mail from 
the Library of Congress at no charge. Catalogs and 
material are available from the National Library Ser- 
vices for the Blind and Visually Handicapped at the 
above address. 


» Office Equipment 





Reliance Medical Products, Inc. 
Cincinnati, OH 





Reliance Medical Products, Inc., has a new addi- 
tion to its present line of ophthalmic examination 
chairs, The Model 6200 has the following features: a 
single, detached footswitch and switches on both 
sides of the chair back for height adjustment; a 
pneumatic-assist release to support patient weight in 
the reclining position; and two configurations, back- 
only reclining or table position. 
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Objective convenience, 
subjective confirmation. 


Jur new RM-A2300 combines 
he benefits of automated 
»bjective testing with the 

on ce of subjective 

KOJAL on and refinement 

n an easy-to-use, compact 
nstrument that is fast, accurate 
and affordable. The RM-A2300 
offers busy practitioners 

nany time- and error-saving 
eatures, including touch-panel 
selection of six built-in charts, 
OL switching and an integral 
yrinter. 

The RM-A2300 auto-refrac- 
ometer ...the best of both 
yvorldsand the best value on the 
narkeffoday. See your author- 
zed Topcon distributor for a 
zonvincing demonstration. 


TOPCON 


he Topcon 


<*M-A2300 


uto Refractometer _ 
p = 


TOPCON 


RINGING THE FUTURE INTO FOCUS. 


»pcon Intrument Corporation of America, 


-E ul | kt an. T 


AM-A2300 


% aà y AJ A tat ye “ea £6 @4"O2 (417+ 467 at 
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AMERICAN JOURNAL OF OPHTHALMOLOGY —__ 


AJO CLASSIFIED ADVERTISIN 
| INSTRUMENTS, PRACTICES, POSITIONS, 
MEETINGS, SERVICES, SUPPLIES . . . 
AJO CLASSIFIEDS GET RESULTS! 


RATES: Non-display advertisements—$30.00 per issue. Display advertisements—$95.00 per inch, per issue. z 
Classified advertising is non-commissionable. Payment must accompany order. ý 
NON-DISPLAY ADVERTISING: Limited to 40 words or less. Count each word, series of numbers, abbreviation, or set of 
initials as one word. Blind box numbers are assigned for response at no additional charge (Box xxx AJO is notincludedin ~~ 
the 40 word limit). Blind box responses are forwarded unopened weekly. 


-DISPLAY ADVERTISING: Display ads have a ruled border around the copy. Copy with more than 40 words will be f> ie ; o : 
















pes considered a display ad. Each inch contains a maximum of 70 words. 
FORMAT: Copy should be double-spaced typed. Send copy and payment to: 


American Journal of Ophthalmology 
AJO Classified Advertising 
435 North Michigan Avenue, Suite 1415 
Chicago, IL 60611-4074 


DEADLINE: Classified ads must be received by the 25th of the month, two months before the month in which the ad is 
to appear. 


| RESPONSES TO BLIND BOX ADS: Address responses to Box ______. AJO, American Journal of Ophthalmology, 435 
r North Michigan Avenue, Suite 1415, Chicago, IL 60611-4074. 





POSITIONS AVAILABLE 


Sen Ua a 
i see eras hee oa eai/Glaucoma Subspecialists 
RETINAL VITREOUS SURGEON: Busy retina practice with a major metropolitan Positions available for general ophthalmologists with corneal or giau- | 
pepo setting desires another associate. Superb opportunity with the lat- coma subspecialties. The Kaiser-Permanente Medical Care Program, 
rile ch ct with academic affiliation. Send resume in con- located at the foot of the Rocky Mountains in Denver is a 250 multispe- 
ý cialty physician group with nine general ophthalmologists serving over 

Daana l 200,000 patients in the Denver Area. Generous benefits including pro- 

- OPHTHALMOLOGIST: With pediatric subspecialty to join growing practice in fessional liability insurance. 

~§.W. Florida coastal city. Association leading to partnership. Reply to: For additional information, please contact: 


Associate Medical Director 
Colorado Permanente Medical Group, P.C. 
2045 Franklin Street 
Denver, CO 80205 
(303) 861-3262 


a z - 15. Crossroads, Box 321, Sarasota, FL 34239. V. A. LaFleur, M.D. 


















Wide il Be et 





RETINAL/VITREOUS OF 
PEDIATRIC/STRABISMUS 


Two BC ophthalmologists with strong academic backgrounds seek 
feliowship trained ophthaimologist to establish second subspecialty 
department. Ultra modern eye institute. 8,500-square-foot office 
with twelve refracting lanes. Adjoins medical center. Some general 
ophthalmology while building subspecialty practice. Arrangements 
are flexible, full or part-time, salary and production incentive. For 
special needs such as family, exemption from routine after hours 
on call considered. Partnership available. Stable, diverse economy in 
< beautiful metropolitan midwest city. Send photo and C.V. to Box 028 
oO AJO. 









OPHTHALMOLOGIST: BC/BE; interest in glaucoma helpful. To join.expanding: 
four ophthalmologist group in growing SE Florida location. ‘Compensation 
competitive. Early partnership and productivity bonus. To begin July, 1990. 
Excellent opportunity to practice in desireable location. Reply Box 132 AJO: 


VITREO-RETINAL SURGEON needed for expanding midwest practice { 
wishing to add retinal service to this state-of-the-art ophthalmic care E 
facility. Excellent opportunity for a fellowship-trained retinal surgeon- 

to join an established high-volume, high pathology practice. SendCV f 
to Box 123 AJO. aE 





ASSOCIATE WANTED: For general ophthalmology practice in Rhode Island. If 
-interested contact Edward P. Andersen, M.D., 283 Pond St., Woonsocket, Ri 
02895-3293. Tel. (401) 769-6323. 














OPHTHALMOLOGISTS: Share the advantages of joining an. established 
multispeciaity staff model HMO. Rhode Island Group Heaith Associa- 4 
tion is seeking BE/BC General Ophthalmologists with possible subspe- f: 
cialty interest to meet the needs of our growing membership. Support- {> 
ive medical and administrative staff, teaching opportunities, and liberal: 
fringe benefits. For further information contact: Medical Direct 
Rhode island Group Health Association, Two Davol Square, Pr 


tl a aa aaka 





ere, -VITREO-RET INAL SURGEON: Expanding four ophthalmologist group seeks as- 
~~ ggciate. Outstanding opportunity to practice subspecialty in growing SE 


Florida location. Excellent facilities. To begin July, 1990. Compensation 
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Good People. Good Medicine. 
OPHTHALMOLOGISTS 
Frederic D. Baker, M.D. 
Physician-in-Charge 
The Permanente Medical Group, Inc. 
1905 Tommydon Street 


BC/BE physicians wanted for full-time positions in 


* 
+ 


reational and cultural attractions and is well located 
within two hours of the mountains, the ocean and 


the San Francisco area. 
benefits, medical and dental insurance, malpractice 


insurance and malpractice tail coverage. 


cation and educational leave, extensive retirement 
CONTACT 


tice while allowing the time for developing a re- 
Salary and benefits are excellent including paid va- 


Stockton is an attractive community with its own rec- 
Our group provides a professionally satisfying prac- 
warding personal life. 


our Department of Ophthalmology in Stockton, Cali- 


fornia. 


CA 95210 


(209) 476-3013 


Stockton, 





MAY 24-27, 1990 


TOPICS 
Pediatric Ophthalmology 
Neuro-Ophthalmology 
Cornea 
Glaucoma 
Cataract 


Plastics 


AN AMERICAN ASSOCIATION OF OPHTHALMOL 


PRESENTS THE 


THIRD NORTH AMERICAN COURSE 


Marshall Parks, M.D. 

Alfredo Sadun, M.D., Ph.D. 

L. Michael Cobo, M.D. 

Richard Simmons, M.D. — Richard Parrish, M.D. 
Walter Stark, M.D. 
Retina Hile! Lewis, M.D. 
Gary Abrams, M.D. 
Don H. Nicholson, M.D. — Stanley Chang, M.D. 
David Tse, M.D. 


PROGRAM DIRECTOR 







ORLANDO, FLORIDA 
MODERATORS 


— Juan Batlle, M.D. 
— Mark Blumenkranz, M.D. 
—— Bradiey Straatsma, M.D. 


Eduardo Alfonso, M.D. 


This program is designed to enhance and review clinical knowledge in ophthalmology by providing a three-day symposia. or a : 
Approximately 50 national and international speakers will review and present new advances in their areas of clinical .. [| 
expertise. Registration fee includes all lectures, course materials, coffee breaks and reception. Special rates have been. — 


obtained at the Hyatt Regency-Grand Cypress Hotel. 


The University of Miami School of Medicine designates this continuing medical education activity for twenty (20) credit. 
hours in Category 1 of the Physician's Recognition Award of the American Medical Association. 


For further information please contact: Bascom Palmer Eye Institute, P.O. Box 015869, Miami, Florida 33101. 


Telephone: 305/326-6099. 





OPHTHALMOLOGIST: Excellent opportunity to join a busy growing ophthalmol- 
ogy practice in South Central Pennsylvania. Fellowship training in glaucoma 
is desirable. Excellent salary and benefits with potential for partnership. 


Send C.V. to Box 129 AJO. 


- AFT, probationary assistant professorship, tenured associate or 
coio. tenured professorship is available Jan., 1990 in the Department of 
~ 4. Ophthalmology at the University of Minnesota. Upon a decision by 
| the department head and the dean, if candidate selected is ap- 
<E pointed at associate or full professor, position may be awarded a 
=f research chair. 
Probationary assistant professor: MD required. Demonstrated in- 
volvement in quality research accepted or published in peer-re- 
viewed journals. Competence in communication and the teaching 
of students. 
< | Tenured associate professor: MD required. Professional distinc- 
cF tion in research and writing and demonstrated effectiveness in 

teaching and advising. 
Tenured professor: MD required plus national reputation in re- 
search, and evidence of leadership in candidate's professional 
field. 
Minumum Academic Preparation and Experience: 
Completion of ophthalmology residency plus a one-year glaucoma 
fellowship. Board certified in ophthalmology (B.E. at assistant lev- 
el). Demonstrated research capability. One to five years experi- 
| ence in the treatment and surgery of glaucoma. 

- Glaucoma outpatient, outpatient and surgical responsibilities. 
Teaching responsibilities from fellows to paraprofessionals and 
basic and clinical research with current or potential RO1 experi- 
ence or eligibility. 

-Send resumes to: J. D. Wirtschafter, M.D., Chairman, Search 
mittee, Dept. of Ophthalmology, University of Minnesota, Box 
JMHC, 516 Delaware St. SE, Mpis., MN 55455. 
ay for of receipt of applications: December 30, 1989. 
rsity of Minnesota is an equal opportunity educator and 
and specifically invites and encourages applications 


AA Nat saat cial lM ot Be ot T E. oe 





































RETINA SPECIALIST: State University of N.Y. at Stony Brook 
School of Medicine. M.D. with board certification or eligible 
and completion of fellowship program in retina subspecialty 
training. A background in ERG and pediatric retinal disease is 
preferred. Recruiting at Assistant professor level to comple- 
ment existing faculty in clinical, research and administrative 
capabilities, including the teaching and supervision of stù- - 
dents, residents and other faculty. Competitive salary and. gen- 
erous benefits package. Position available January 1, 1990, 
but no later than July 1, 1990. To apply, forward CV to: Dr. 
Barry Golub, SUNY @ Stony Brook, Department of Ophthal- 
mology, HSC 12/152, Stony Brook, N.Y. 11794-8123. Ss 


EQUAL OPPORTUNITY EMPLOYER 















IMMUNOLOGIST so 
Full-time position available for PhD with at least two years of postdoc- - 
toral experience and NiH-grant support. Candidate will participate in ~~ 
collaborative research programs at the Institute. BEI is an AA/EOE.. 
Send CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, 
St. Louis University Schoo! of Medicine, 3655 Vista, St. Louis, MO 
63110. . 





MIAMI: Well-established, solo practice with licensed ASC seeks BC/BE sur- 
geon for long-term association. C.V. and photo to: Administrator, Miami Eye 
Center, 619 N.W. 12 Avenue, Miami, FL 33136. aaa 





PEDIATRIC OPHTHALMOLOGIST: LSU Eye Center has an opening for a 

pediatric ophthaimotogist. Applicant must be board certified andhave 
had fellowship in pediatric ophthalmology. Interest or training in neuro- — 
ophthalmology desirable. Interested applicants send curriculum vitae 
and bibliography to Herbert E. Kaufman, M.D., LSU Eye Center, 2020 
Gravier St., Suite B, New Orleans, LA 70112. LSUMC is an EEO/AA 
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The most complete medical 
data base...at your fingertips 


The National Library of Medicine, the largest, 
most complete medical information resource in the 
world, provides computer-access to physicians, 
hospitals, and other health-related organizations. 


_ The Friends of the NLM-a non-profit 

~ organization—wants you to find out more about 
-this unique link to the world’s medical knowledge. 

< To do so, simply use the coupon below. You owe it to 
~ yourself and your patients. 











“The more you know, 
the better you heal” 





























| | 
| Friends ofthe NLM | 
| FRIENDS OF THE 424 C Street, N.E. | 
| Washington, D.C. 20002 ! 
| | 
| | 
| | 

| 
| | 
| | 
| O Please send me more information about the NLM and the | 
| services it offers. | 
| | 
| C Please enroll me in the Friends of the National Library of | 
| Medicine. My tax-deductible check for $35.00 (member or | 
| $100.00 (sponsor is enclosed. | 

| 
E a ee et edn 
| | 
| Address EONI eae ete eee AE es Gen | 
w 
l Citya Liapin ARE Zip =s] 
| | 
a 



























PEDATRIC ORG GENERAL OPHTHALMOLOGIST 


ting New England coastline community. Dynamic 
seeks Pediatric Ophthalmologist, or General Ophthal- 
1 strong interest in children, to assume established pediat- 
mology position. Further interest in ophthaimic piastics also 
Contact Katie Murphy (508) 746-8600, 177 Sandwich 
Plymouth, MA 02360. 

















EORETINAL SURGEON: Busy retina practice in a large midwest city de- 
sires an associate leading to partnership. Excellent facilities and financial 
rae Completion of a retina fellowship required. Send C.V. to Box 
| AJO 





GLAUCOMA SPECIALIST 


Ochsner Clinic seeks excellent subspecialty-trained ophthaimologist 

to assume an established glaucoma practice with affiliated residency 

program. Starting salary commensurate with experience, productivity 

bonus, generous fringe benefits. Send C.V. to: Richard Hesse, M.D., 
| Chairman, Department of Ophthalmology 

oe Jaena Clinic, 1514 Jefferson Highway, New Orleans, LA 70121. 






RETINAL VITREOUS SURGEON: Busy retina practice in a large southwest met- 
Ei -Topolitan location desires another associate. Excellent opportunity with the 
-most current facilities and approaches. Resumes strictly confidential. Re- 
= > = spond Box 118 AJO. 


-ANN ARBOR, Mi: Busy three-man ophthalmology group with excellent clinical 
| i and surgical practice seeks fourth associate to do cornea and general oph- 
-> thalmology. Other subspecialties considered. Competitive salary and bene- 

fits package. Start July 1990. Reply Box 117 AJO. 


OPHTHALMOLOGISTS 


“Corea, Pediatrics, Plastics, and Retina. Full-time, tenure-track posi- 
“tions available for Board-certified or -eligible MDs. Responsibilities 


include patient care, resident teaching, and research. Academic rank 
eo and salary commensurate with experience. BEI is an AA/EOE. Send 
pe CV to David J. Schanzlin, MD, Chairman, Bethesda Eye Institute, St. 
Louis University School of Medicine, 3655 Vista, St. Louis, MO 63110. 





VITREORETINAL SURGEON, PEDIATRIC OPHTHALMOLOGIST: Thriving, es- 
ae tablished Midwest practice consisting of four ophthalmologists and 
ee otolaryngologist is expanding to subspecialty care, All in house equip- 
ee >- ment, including Yag and Argon/Krypton lasers. Strong referral base 

guarantees good income. Excellent benefits and easy practice buy into 

full partnership. Applicants should be board certified or eligible with 
good surgical skills and patient rapport. Reply Box 128 AJO. 



























OPHTHALMOLOGIST 


ee as Busy midwest practice seeks a BC/BE anterior segment surgeon to 
<>f develop and operate new satellite offices. This is an expanding prac- 
<>. tice with a high volume of surgery and pathology. New facility with 
excellent support staff. Send CV to Box 122 AJO. 
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ing clinical care in a stimulating environ- -| 
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Carol R. Kollarits, M.D. 
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Eye Institute of Northwestern Ohio 
5555 Airport Highway, Suite 110 
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able immediately. Call evenings (518) 438-2751. 
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The Agar-Albumin Sandwich Technique for Processing 


Retinal Biopsy Specimens 





Todd E. Schneiderman, B.S., David W. Faber, B.S., Jeffrey G. Gross, M.D., 
Clayton A. Wiley, M.D., and William R. Freeman, M.D. 


Retinal biopsy may be a useful procedure in 
the diagnosis of certain cases of infectious 
retinitis complicated by retinal detachment. 
The small, delicate pieces of retina obtained 
by retinal biopsy are difficult to handle and 
prepare for histologic processing. The tissue is 
friable, may curl upon itself, and is often lost 
during normal processing. Routine methods 
for handling small biopsy specimens of other 
tissues are inadequate for preparing retinal 
specimens. We developed an agar-albumin tis- 
sue mount for the sterile recovery and trans- 
port of small pieces of retina from the opera- 
tive field to the laboratory. The agar-albumin 
sandwich mount facilitates tissue processing 
without interfering with histologic sectioning 
or interpretation. The ability to recover small, 
friable pieces of retina in a manner that allows 
good histologic examination is essential if reti- 
nal biopsy specimens are to be used in the 
diagnosis and management of patients with 
infectious retinitis where the causative agent 
is unclear. 


WE nave pescRIBED performing retinal biop- 
sies in selected cases of infectious retinitis com- 
plicated by rhegmatogenous retinal detach- 
ment.'* Despite achieving good surgical 
results, however, we and others have encoun- 
tered problems in the laboratory processing of 
the small, fragile retinal tissue. Loss of tissue, 
poor orientation of the specimen, and subopti- 
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mal histologic sections have all occurred. Since 
our original description of the retinal biopsy 
technique,' we have refined our method of 
mounting retinal tissue for processing after 
removal from the eye. 

Small biopsy specimens of delicate, thin tis- 
sue present numerous problems in histologic 
processing. Surgeons have tested various vehi- 
cles to aid in the processing of small biopsy 
specimens of bladder, bowel, cervix, skin, and 
larynx.*’ Pieces of gelatin sponge, cellulose 
sponge, and sterile and unsterile paper have all 
been evaluated as tissue mounts. Slices of rad- 
ish, potato, and cucumber have also been stud- 
ied. The problems with many of these methods 
are loss of tissue during processing, poor pre- 
servation of tissue orientation, disruption of 
the tissue’s natural structure, and inadequate 
histologic sectioning secondary to shedding of 
the specimen. 

Erie, Collyer, and Campbell® applied the cu- 
cumber technique for mounting conjunctival 
biopsy specimens, which solved some of the 
aforementioned problems. Preparing the cu- 
cumber slices, however, requires four days. 
The technique requires pressing the tissue onto 
the cucumber slice, a process which is not well 
tolerated by delicate pieces of retina that are 
easily disrupted by such handling. The opaque 
cucumber mount makes it difficult to see the 
transparent retinal specimen, which hampers 
tissue localization. Although the cucumber 
technique may be useful for retrieving conjunc- 
tival specimens, we found it inadequate for the 
handling of retinal biopsy specimens and 
sought to develop a satisfactory method for 
preparing retinal tissue for histologic process- 


ing. 


Material and Methods 


The agar-albumin tissue mount was prepared 
as follows: a 2.25% solution of granulated agar 
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was mixed and heated until the solution 
cleared. After the solution was removed from 
the heat source, it was gently stirred with a 
magnetic stirrer to remove any trapped air. 
Small rectangular shaped pieces of suture-wrap 
paper (approximately 7 x 12 mm) were pre- 
pared. A small mark was made with a ball-point 
pen on one side of the suture-wrap paper 4 mm 
from the edge to denote the area of the mount 
that would not be coated with agar. With the 
aid of large forceps, the paper rectangles were 
briefly dipped into the agar. The agar-coated 
strip was allowed to cool and air-dry for a few 
seconds. This procedure was repeated two to 
four times until a thin (approximately 3 mm), 
flat agar layer had developed on the suture- 
wrap paper (Figs. 1 and 2). The coated paper 
strip was allowed to air-dry for five to ten 
minutes before being stored in 50% ethanol 
solution. 

Immediately before use, the agar strip was 
removed from the 50% ethanol solution by the 
surgical assistant or nurse. Sterile forceps were 
used to retrieve the mount on the agar-free 
end. The mount was blotted dry with a sterile 
cotton-tipped applicator or a sterile cellulose 
sponge. Biopsy specimens of human or rabbit 
retina were made by means of a 20-gauge scle- 
rotomy. Immediately after removal from the 
eye, the biopsy tissue was placed onto the 
agar-coated strip by the surgeon using sterile 
forceps. In some cases, the retinal biopsy speci- 
men was gently deposited ina sterile petri dish 
filled with sterile balanced salt solution. The 


e 
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Fig. 1 (Schneiderman and associates). Top view of 
an agar strip ready for use. The area to the left of the 
black line denotes the area of the paper strip without 
agar. This mark aids the surgical assistant when 
preparing the strip for use in the operating room. 
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Fig. 2 (Schneiderman and associates). Side view of 


the same agar strip shown in Figure 1. The agar layer 
is approximately 3 mm and slightly curved. 


tissue was then floated onto the agar mount. A 
drop of sterile liquid albumin fixative was 
dropped onto the mounted tissue, which was 
allowed to set for a few minutes before being 
placed in the desired fixative. 

The choice of fixative was based on the stud- 
ies desired. For light microscopy, a 10% buff- 
ered formalin solution was used. For electron 
microscopy, the tissue was placed in a mixture 
of fresh 2% glutaraldehyde and 2% paraformal- 
dehyde. After fixation, the specimen was firm- 
ly attached to the mount. 

In the laboratory, a No. 15 blade was used to 
separate the agar-albumin sandwich from the 
suture-wrap paper. If the tissue was to be 
paraffin-embedded for light microscopy, the 
sandwiched specimen was then carefully 
wrapped in a small piece of lens paper to 
contain the tissue during processing. The sand- 
wich was then placed in a standard tissue 
cassette for automated alcohol dehydration and 
paraffin infiltration followed by paraffin em- 
bedding and sectioning. Sections were then 
placed on glass slides and stained with hema- 
toxylin and eosin or stained according to spe- 
cialized protocols for immunocytochemical 
staining.” For election microscopy, the speci- 
men mount was plastic-embedded in Epon- 
Araldite. 

We also attempted to mount specimens re- 
tained on various filter papers, suture-wrap 
papers, glove papers, autoclave indicator 
strips, and dehydrated cucumber strips. In 
these cases, a small piece of the mounting 
vehicle in question was prepared in a fashion 
similar to the suture-wrap paper described 
above. For cucumber slices, we followed the 
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procedures outlined by Erie, Collyer, and 
‘Campbell.’ The tissue was handled identically 
throughout the entire process regardless of the 
tissue mount being tested. 


Results 


The agar-albumin sandwich was easy to pre- 
pare. It required less than one hour to produce 
15 mounts. We were able to store the agar- 
coated strips in 50% ethanol for several months 
before use without any noticeable change in the 
mounts. 

Under sterile conditions in the operating 
room, the agar-coated strips were easy to use. 
We found that floating the tissue in a petri dish 
before mounting was less traumatic to the spec- 
imen and helped to keep it flat without curling. 
After the retinal biopsy specimen was placed 
on the agar-coated strip, it maintained its ori- 
entation, which aided interpretation. The tis- 
sue adhered to the agar strip during the entire 
tissue processing procedure after the albumin 
fixative had been placed over the specimen. 

We processed 22 retinal biopsy specimens 
utilizing this technique, two specimens from 
humans and 20 from rabbits. Processing was 
uniformly successful if two conditions were 
met: (1) the tissue was completely mounted on 
the agar-albumin sandwich without extending 
over the mount’s edge, and (2) the agar layer 
was thin (approximately 3 mm) and relatively 
flat without a noticeable mound or curvature. 
When these two conditions were not met, the 
tissue would occasionally become dislodged 
during processing. Even then, because the en- 
tire “sandwich,” including the tissue, was 
wrapped in lens paper, we were able to recover 
the specimen and embed it with good results. 

The choice of fixative should be tailored to 
the studies desired. For light microscopy, we 
have successfully used a 10% buffered formalin 
solution. For electron microscopy, we have had 
good results after placing the tissue in a mix- 
ture of 2% glutaraldehyde and 2% paraformal- 
dehyde. Specimens for immunocytochemical 
studies underwent fixation in 10% buffered 
formalin with good results. 

We used a standard commercially available 
microtome for the histologic sectioning for light 
microscopy without difficulty. For electron mi- 
croscopy, after the tissue was embedded in 
plastic, it was sectioned with a glass or dia- 
mond ultramicrotome blade in a routine man- 





Fig. 3 (Schneiderman and associates). Retinal bi-~ 


opsy specimen obtained from a normal rabbit retina _ : 
and placed on the agar-albumin sandwich. The reti- = 
nal histologic characteristics are well preserved. The — 


agar (A) is visible adjacent to the retina (hematoxylin. | 
and eosin). 


ner. The agar-albumin sandwich allowed for 
easy cutting of the specimen without any dam- 
age to the microtome blade or shredding of the 
tissue. Making a section through the albumin 
fixative did not present any problems (Fig. 3). 

Processing of the retinal tissue by using vari- 
ous filter papers, surgical glove papers, suture- 
wrap papers, and autoclave indicator strips as 
specimen mounts was invariably unsatisfac- 
tory. Retinal tissue did not adhere well to any 
of the paper mounts, which resulted in their 
loss during processing. With many of the 
mounts, the specimen fell off before being 
placed into the tissue processing cassette. Ad- 
ditional problems with these mounts stemmed 
from their firmness compared to the delicate 
tissue. Because the other tissue mounts were 
more rigid than the agar-albumin sandwich, 
they caused shredding of the tissue, which 
resulted in uninterpretable histologic results. 
The microtome blades were frequently dulled 
or damaged when the tissue was mounted 
directly on filter papers, surgical glove paper, 
suture-wrap paper, or autoclave indicator 
strips. 

The cucumber mounts and the technique 
described by Erie, Collyer, and Campbell? for 
conjunctival biopsy specimens did not work 
well for retinal biopsy specimens. We attempt- 
ed to float the tissue onto the cucumber mount 
followed by application of the albumin fixative, 
a method similar to the one we used with the 
agar-albumin mounts. This method allowed for 
better mounting on the cucumber with less 
curling of the tissue. Despite the relative suc- 
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cess of this technique for mounting the tissue 
on the cucumber slices, however, many other 
problems occurred when using the cucumber 
mounts. The cucumber mount was not trans- 
parent. Its color blended with the hue of the 
retinal tissue, making locating the tissue on the 
cucumber mount difficult, which hindered 
processing. The mount could not be properly 
aligned during the embedding process, and 
sectioning could not be performed reliably. 
Additionally, the cucumber mounts were more 
fragile than the agar-albumin sandwich. The 
structure of the cucumber itself was often dis- 
rupted after manipulation with fine forceps 
during the tissue retrieval process. Whereas 
the agar mounts may be stored for at least six 
months without any change in composition, we 
observed that if the cucumber slices were 
stored for longer than two weeks, they became 
more delicate and difficult to handle. 


Discussion 


We have performed retinal biopsy using pars 
plana vitrectomy techniques in selected eyes 
with inflammatory or infectious retinitis com- 
plicated by retinal detachment.'* The technique 
has been useful in the diagnosis and manage- 
ment of cases in which the infectious agent was 
obscure. The procedure can be performed safe- 
ly at the time of retinal reattachment surgery 
for rhegmatogenous retinal detachment. It is 
critical to ensure that biopsy specimens ob- 
tained by such techniques be processed relia- 
bly. 

Adequate retinal tissue can be obtained by 
retinal biopsy for light microscopy, viral cul- 
ture, and electron microscopy. If desired, 
immunocytochemistry and in situ nucleic acid 
hybridization studies can be performed to de- 
tect viral nucleic acids. Mounting the tissue on 
the agar-albumin sandwich allows all of these 
studies (Fig. 4). The choice of fixative, howev- 
er, is crucial. Buffered formalin is a good fixa- 
tive for light microscopy; formalin, however, 
destroys many viral and tissue antigens needed 
for immunohistochemistry. For our immun- 
ohistochemical staining, formalin was suitable 
and allowed for good results. Each antibody 
staining protocol should be evaluated individu- 
ally to determine which fixative allows for opti- 
mal staining and preservation of the viral and 
tissue antigens. A solution of 2% glutaral- 
dehyde and 2% paraformaldehyde should be 





Fig. 4 (Schneiderman and associates). Normal rab- 
bit retina obtained by retinal biopsy stained with a 
neurofilament stain (arrow) demonstrates immuno- 
histochemical staining with the agar-albumin sand- 
wich technique. 


used only for tissue to be studied by electron 
microscopy because glutaraldehyde crosslink- 
ing destroys antigenicity of many proteins. 
Additionally, glutaraldehyde adversely affects 
paraffin- -embedded tissue, resulting in shred- 
ding during sectioning. 

Our experience with retinal biopsy speci- 
mens in patients and animals indicates that 
routine pathologic processing is fraught with 
difficulty. The retinal specimens are small, 
clear, friable, and difficult to see without mag- 
nification. The specimens usually measure 2 x 
4 mm or less and may be easily lost during 
processing. Handling of the specimen in the 
operating room, additionally, is not a simple 
matter. Care must be taken in handling the 
tissue; it must be submitted to the laboratory in 
a manner that will assure retention during 
processing. Furthermore, filter paper, suture 
wrap paper, autoclave indicator strips, and 
other types of specimen mounts cause the tis- 
sue to shred during histologic sectioning. They 
also dull the microtome blade because of their 
hardness relative to the tissue. 
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The Clinical Utility of Visual-Evoked Potential Acuity 
Testing 





Mark Steele, M.D., William H. Seiple, Ph.D., Ronald E. Carr, M.D., 
and Ronald Klug, M.D. 


We assessed the clinical utility of objectively 
measured acuity using visual-evoked poten- 
tials. The technique was first standardized in 
normal emmetropic subjects and then applied 
to uncorrected myopic subjects. We found that 
visual-evoked potential acuity could accurate- 
ly indicate Snellen acuity in emmetropia and 
corrected myopia; however, the two measures 
were highly correlated only in those uncorrect- 
ed myopic subjects with visual acuities of 
20/100 or better. In subjects with poorer than 
20/200 uncorrected visual acuity caused by 
myopia, estimates of visual-evoked potential 
acuity could not be obtained. The correlation 
between these two measures of visual acuity 
was also lower in patients with decreased 
Snellen acuity attributable to retinal or ocular 
disease. We found that patients with unex- 
plainable claims of decreased visual acuity 
could be diagnosed as having functional visu- 
al loss based on objective visual-evoked po- 
tential acuities. 


Tue vescrirtion of a relationship between 
visual-evoked potential amplitude and stimu- 
lus pattern element size’ has elicited a strong 
interest in using visual-evoked potential acuity 
testing as an objective assay of visual acuity,”*" 
or as an aid in refracting patients when ver- 
bal cooperation is unobtainable.” Numerous 
studies have reported varying amounts of suc- 
cess in meeting these goals.” 

An objective measure of visual acuity would 
help identify pathology-induced acuity loss, 
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which is different than assessing visual acuity 
in patients who have no pathology. Indeed, the 
few reports in the literature that have attempt- 
ed to use the visual-evoked potential to assess 
visual acuity in patients with ocular disease 
have presented mixed results."" Additionally, 
an objective measure of visual acuity would 
help definitively diagnose functional visual 
loss in patients whose claims of reduced visual 
acuity are not supported by other clinical 
findings. 

This study proceeded in four stages. We first 
determined the accuracy of the visual-evoked 
potential in our laboratory for estimating 
Snellen acuity in normal emmetropic subjects. 
We determined the ideal stimulus parameters 
(spatial and temporal frequency) and appropri- 
ate data treatment for obtaining the highest 
correlation between the two visual acuity mea- 
sures. Secondly, normal subjects with poor 
visual acuity because of myopia were tested 
while unrefracted. This was done to determine 
the effects of optical blur alone on the visual- 
evoked potential acuity measure. Thirdly, pa- 
tients with decreased visual acuity caused by 
disease were tested to assess the correlation 
between visual-evoked potential acuity and 
losses in Snellen acuity caused by the disease. 
Finally, patients who had unexplained visual 
loss were examined to determine the correla- 
tion between claimed subjective vision and vis- 
ual-evoked potential acuity. 





Material and Methods 





Stage I—Initial experiments were conducted 
on four emmetropic subjects (age range, 24 to 
36 years). The stimulus consisted of either 
checkerboards or sine-wave gratings, which 
were generated by an Institute of London pat- 
tern generator on a Conrac television monitor 
(QQA 14/N). The screen subtended 8 x 11 
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degrees and had a mean luminance of 50 cd/m’. 
The background room illumination was ap- 
proximately 20 cd/m’. Seven pattern element 
sizes, ranging from 96 to 2 minutes of arc, were 
employed, and the mean contrast (L max — L 
min/L max + L min) was held constant at either 
15% or 50%. The stimulus pattern was counter- 
phase reversed at either 2 or 10 reversals per 
second (rps). 

The visual-evoked potential was recorded 
with a single gold cup electrode placed 2.5 cm 
above the inion on themidline and referenced 
to the right ear. The left ear served as ground. 
Signals were amplified (Grass P115-J) with a 
gain of 10,000. The amplified electroencephalo- 
gram activity was signal averaged (N»128) 
using a Nicolet 1170B averager and plotted ona 
Hewlett-Packard X-Y plotter (7015B) for analy- 
sis. For the slower reversal rate, the amplitude 
of the P100 wave was measured, and in the 
steady state condition, peak-to-peak ampli- 
tudes were calculated. 

Each subject was instructed to fixate the 
center of the television screen, and pattern 
element sizes were sequentially presented be- 
ginning with the largest (96 minutes of arc) and 
continuing to the smallest (2 minutes of arc). 
Rest periods were given after every set of four 
pattern sizes. Visual-evoked potential ampli- 
tude was measured and plotted as a function of 
log pattern element size. The slope of the 
visual-evoked potential amplitude function 
was extrapolated to zero amplitude (Fig. 1). 
The pattern element size corresponding to zero 


VEP Amplitude (uV) 


1 10 


Pattern Size (min of arc) 

Fig. 1 (Steele and associates). Visual-evoked po- 
tential amplitude (uV) plotted as a function of stimu- 
lus pattern element size (minutes of arc subtended 
on the retina). Solid line represents extrapolation of 
response amplitude to zero. 





amplitude was used to estimate visual-evoked 
potential acuity (1 minute of arc corresponded 
to 20/20 Snellen acuity, 2 minutes of arc corre- 
sponded to 20/40, and so forth). 

Stage II—The ideal stimulus parameters (10 
rps, 50% contrast, sine-waye gratings) deter- 
mined in Stage I were used to estimate visual 
acuity in 34 uncorrected myopic medical stu- 
dents and staff (34 eyes, age range, 21 to 50 
years) whose visual acuity ranged from 20/25 to 
less than 5/200. 

Stage III —The stimulus conditions selected in 
Stage I were also used to examine a series of 18 
patients (21 eyes) with known ocular disease 
whose Snellen acuities ranged from 20/20 to 
20/100 (Table 1). Nine patients (12 eyes) with 
glaucoma, whose Snellen acuities ranged from 
20/20 to 20/60 (Table 2), were also examined. 
The patients in Stage III were referred from the 
New York University Hospital and Bellevue 
Hospital Retina Clinics. 

Stage IV—We also examined 17 patients (28 
eyes) to confirm the suspected diagnosis of 
functional visual loss (Table 3). The measured 
Snellen acuities of this group ranged from 20/40 
to hand motions. 

All patients gave informed consent to partici- 
pate in this study. 


Results 


Stage I—We found that visual-evoked poten- 
tial amplitudes, when plotted as a function of 
log stimulus element size, had an “inverted U” 
shape (Fig. 1), similar to that previously report- 
ed.” The peak response amplitude occurred to a 
stimulus size around 12 minutes of arc, and 
amplitude decreased as the size of the pattern 
decreased. We obtained an objective estimate 
of visual acuity by fitting a regression line to 
these points and extrapolating to zero visual- 
evoked potential response amplitude. The pat- 
tern size at which the visual-evoked potential 
amplitude function intersected the x-axis was 
used as our estimate of acuity. 

In response to pattern sizes larger than the 
optimum, visual-evoked potential amplitude 
either remained constant or decreased slightly. 
Our control experiments demonstrated that 
placing a 1.0-neutral density filter in front of 
the eye diminished visual-evoked potential am- 
plitude recorded in response to pattern sizes 
larger than 12 minutes of arc but had little effect 
on the amplitude in response to the smaller 
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TABLE 1 
PATIENTS WITH PATHOLOGY-INDUCED VISUAL LOSS 











SEX, AGE (YRS) EYE PATHOLOGY SNELLEN VISUAL-EVOKED POTENTIAL* 
M, 57 LE. Background diabetic retinopathy 20/50 NR 
F, 50 R.E. Background diabetic retinopathy 20/20 20/20 
F, 45 R.E. Background diabetic retinopathy 20/50 20/20 
L.E. Vitreous hemorrhage 20/200 20/100 
F, 70 RE. Background diabetic retinopathy 20/25 — 20/45 
M, 71 RE. Background diabetic retinopathy 20/40 20/90 
F, 45 i=, Background diabetic retinopathy 20/50— 20/50 
M, 7 R.E. Juvenile X-linked retinoschisis 20/100 20/40 
M, 55 LE. Retinitis pigmentosa 20/30— 20/40 
M, 51 R.E. Neurosensory macular detachment 20/40 20/20 
LE: 20/400 20/25 
F, 70 LE. Retinal pigment epithelium macular 20/40 — 20/40 
detachment 
M, 75 R.E. Hemianopia’ 20/60 NR 
M, 46 R.E. Maculopathy 20/80 20/100 
7 R.E. Stargardt's disease 20/80 20/110 
M, 44 LE. Central serous retinopathy 20/30 20/60 
M, 47 R.E. Cataract 20/100 20/80 
Le. Cataract 20/50 20/80 
M, 35 R.E. Optic nerve hypoplasia 20/60 — 20/40 
F, 26 R.E. Optic neuritis 20/100 20/80 
F, 63 RE. Toxic optic neuropathy 20/60 20/80 
LE. Toxic optic neuropathy 20/60 20/80 
*NR indicates no response. 
'Homonymous hemianopia secondary to cerebral vascular accident. 
patterns. Conversely, blurring the stimulus 
pattern by placing a +10.0-diopter lens in front TABLE 2 
of the eye diminished the visual-evoked poten- GLAUCOMA PATIENTS 
tial responses to smaller pattern elements more 
than to larger ones. These findings agree with VISUAL 
previous reports by Regan and Richards.’ FIELD VISUAL- 
The initial experiments conducted on four SEX, AGE (YRS) EYE (GOLDMANN) SNELLEN EVOKED POTENTIAL* 
normal emmetropic subjects disclosed that all M, 53 R.E. Full 20/20 20/30 
stimulus conditions tested yielded low average LE. Full 20/20 20/20 
errors and hence good estimates of acuity. M, 50 R.E. Full 20/25— 20/20 
Table 4 presents the average absolute difference | LE. Full 20/20— 20/20 
between the estimated visual-evoked potential F, 44 LE.  Defectt 20/30 NR 
acuity and Snellen acuity of these normal cor- F, 60 LE. Full 20/30 20/20 
rected observers. A sine-wave gratings stimu- F 74 L-E. Defect? 20/50 NR 
lus presented at 50% contrast and reversed at M,53 RE. Full 20/50 20/50 
10 rps (5 Hz) yielded the best combination of | LE. Full 20/20 20/20 
accurate visual acuity estimate, rapid response M, 78 R.E. Defect’ 20/60- NR 
acquisitions, and straightforward pattern ele- M, 49 LE. Defect! 20/50 NR 
ment size interpretation (that is, no higher M, 73 R.E. Full 20/40 20/30 





harmonic content in the stimulus as occurs 
with square-wave gratings and checkerboard 
patterns). 

Stage II —Of the 34 normal uncorrected myop- 
ic+sūbjects tested, 22 had Snellen acuities of 
-20 r better and 12 had Snellen acuities of 


*NR, no response. 

'Large inferior scotoma to IW4e. 

*Generalized constriction Vw4e. 

‘Increased blind spot, inferior nasal step IWao- 
‘Large inferior nasal step with split fixation IVw4e. 
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TABLE 3 
PATIENTS WITH FUNCTIONAL VISUAL LOSS 


VISUAL- 
SEX, AGE (YRS) Sve SNELLEN* EVOKED POTENTIAL 

M, 7 RE, 20/200 20/20 
& 2 20/200 20/20 

F8 RE 20/100 + 20/25 
LE, 20/80— 20/25 

F,8 R.E. 20/200 20/40 
F, 25 R.E. 20/200 20/20 
LE. 20/200 20/20 

M, 56 R.E. 20/70 20/20 
LE 20/70 20/20 

F, 68 R.E. 20/40 20/30 
ees 20/40 20/40 

M, 24 R.E. CF 20/50 
F, 13 R.E. 20/50 20/50 
F,15 RE. 20/400 20/50 
M, 7 R.E. 20/200 20/20 
LE: 20/200 20/20 

F,15 R.E. 20/200 20/20 
LE. 20/200 20/20 

M, 56 RE. HM 20/20 
M, 15 RE. 20/100- 20/20 
LE, 20/100- 20/20 

F,21 PLE. 20/200 20/20 
LE. 20/200 20/20 

F65 R.E. HM 20/80 
LE. HM 20/60 

M, 45 R.E. 20/80 20/30 
Ree 20/50 20/25 

M, 35 LE. 20/70 20/20 


*CF, counting fingers; HM, hand motions. 


20/400 or poorer. Figure 2 shows a good correla- 
tion between visual-evoked potential acuities 
and Snellen acuities over the range of 20/25 to 
<20/100 (slope = 0.911, r = .88). However, in 
observers with visual acuities of 20/100 or less, 
there was little correlation between the two 
measures. For example, there were three myop- 
ic subjects who had 20/100 uncorrected Snellen 
acuity. Two of these subjects showed no rela- 
tionship between visual-evoked potential am- 
plitude and stimulus spatial frequency (plotted 
as “No Response”), and the other had equal 
visual-evoked potential and Snellen acuities. 
The 12 myopic subjects with visual acuity =20/ 
200 either had recordable visual-evoked poten- 
tials only at the larger pattern sizes, and these 
response amplitudes did not vary as a function 
of spatial frequency, or they did not have a 
recordable visual-evoked potential at any of the 
available stimulus element sizes (up to 96 min- 
utes of arc). 

Stage I[]—Figure 3 presents the relationship 
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TABLE 4 
AVERAGE ERROR IN PREDICTING ACUITY 


AVERAGE ERROR 


STIMULUS (MINUTES OF ARC) 
REVERSAL RATE CONTRAST SINE-WAVE 
(RPS*) (%) CHECKERBOARD GRATING 
2 15 6.5 3.3 
2 50 a2 1.5 
10 15 4.0 2.0 
10 50 1.8 0.7 


*RPS indicates reversals per second. 


between Snellen and visual-evoked potential 
acuity for the 21 eyes with known ocular dis- 
ease. In general, visual-evoked potential acui- 
ties were less correlated with Snellen acuities in 
this group of patients than observed in patients 
with only optical blur. The correlation between 
visual-evoked potential and Snellen acuities in 
these diseased patients who had recordable 
visual-evoked potentials was 0.09. Two of these 
patients, with relatively good Snellen acuities, 
showed nonrecordable visual-evoked potential 
acuities. 

The results for the 12 glaucoma eyes tested in 
this study are plotted in Figure 4. There was a 
high correlation between visual-evoked poten- 
tial and Snellen acuity in those patients who 
had full visual fields (r = 0.82, Table 2). Howev- 
er, in the four eyes that had field defects (and 
relatively good Snellen acuity), no recordable 
visual-evoked potential acuity was obtained. 

Stage IV—AIl of the patients suspected of 
having functional visual loss had visual-evoked 
potential acuities that were significantly better 


a 


VEP Acuity 





Snellen Acuity 


Fig. 2 (Steele and associates). Snellen acuity plot- 


ted against visual-evoked potential-determined acus.. 


ity for 22 myopic eyes. NR indicates no visyalsevoked h 
hr S 
* > 


potential acuity estimate obtainable. f (> ADERS 
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VEP Acuity 
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Snellen Acuity 


Fig. 3 (Anderson). Localized notch of tissue loss at 
the inferior disk margin in the glaucomatous optic 
disk of a 42-year-old man with pigmentary glaucoma. 
The fellow eye has total cupping. 


than their measured Snellen acuities (Fig. 5; 
Table 3). 





Discussion 





We found a good correlation between subjec- 
tive (Snellen) acuity and visual-evoked poten- 
tial estimated acuity in optically corrected nor- 
mal subjects and in uncorrected myopic 
subjects whose Snellen acuities ranged from 
20/20 to 20/100. In those uncorrected myopic 
subjects whose Snellen acuities were =20/100, 
visual-evoked potentials did not provide a reli- 
able estimate of acuity. Poor correlation was 
also obtained in patients with true ocular dis- 
ease. We did, however, find visual-evoked po- 
tential acuity methods to be useful in the diag- 
nosis of functional visual loss in patients in 
whom no other objective findings of decreased 
vision (on clinical examination) could be ob- 
tained. Interestingly, in the adult patients with 
functional visual loss diagnosed, there was 
usually a motive of secondary gain to be ob- 
tained from proposed visual loss (such as work- 
man’s compensation benefits resulting from 
injury on the job). In the preadolescent and 
adolescent age groups, there invariably existed 
an identifiable psychological stress at school or 
in the immediate family setting. 

There are limitations, however, in applying 
visual-evoked potential measures of acuity. If 
an uninterpretable response is obtained, one 
can never be sure of the reason. We have shown 
that both refractive blur and ocular disease can 
reduce the validity of the visual-evoked poten- 
tial acuity. Likewise, uninterpretable results 
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Snellen Acuity 


Fig. 4 (Steele and associates). Snellen acuity plot- 
ted against visual-evoked potential-determined acu- 
ity for 12 eyes with glaucoma (see also Table 2). NR 
indicates no visual-evoked potential acuity estimate 
obtainable. 


can be produced by fixating at areas other than 
the center of the stimulus. Control testing dis- 
closed that when a normal individual fixated on 
a corner of the monitor’s screen, no interpreta- 
ble visual-evoked potential results were ob- 
tained. It is also possible that voluntary altera- 
tions in accommodation can sufficiently blur 
the stimulus patterns to render visual-evoked 
potential results invalid. However, in spite of 
these potential problems, interpretable visual- 
evoked potential amplitude function were ob- 
tained in all patients suspected of having func- 
tional visual loss. 

Many studies conducted on normal subjects 
have claimed success in using the visual- 
evoked potential as an estimate of visual 
acuity.™1 These studies, however, have 
predominantly used subjects whose Snellen 
acuities have been good (mostly 20/20). We 
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Fig. 5 (Steele and associates). Snellen acuity plot- 
ted against visual-evoked potential-determined acu- 
ity for 28 eyes of suspected malingerers (see also 
Table 3). 
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have also found good agreement between 
Snellen acuity and visual-evoked potential esti- 
mated visual acuity within the range of 20/20 to 
20/100. Other investigators have attempted to 
estimate visual acuity in patients with ocular 
disease or in infants whose acuity is presumed 
to be less than 20/100.*""” Although some 
studies have reported poor correlations be- 
tween the two measures, others have claimed 
accuracy in estimating visual-evoked potential 
acuities as low as 20/400. Our current findings 
suggest that such claims must be suspect. 
These claims are especially disturbing when 
swept visual-evoked potential methods are 
used.* It appears that the underlying assump- 
tion of this rapid assessment method, that of 
linear slope of visual-evoked potential ampli- 
tude as a function of pattern size, is not valid in 
adults with visual acuity less than 20/100. 
Based on our results of blurring the larger 
stimulus patterns in normal subjects, it appears 
that the response to these larger patterns has a 
large luminance component and a relatively 
small pattern-evoked contribution, as also 
shown by Millodot and Riggs.” 

The ability to objectively estimate visual acu- 
ity using the visual-evoked potential is good in 
patients with Snellen acuities of 20/100 or bet- 
ter. This seems to hold for healthy subjects 
with refractive errors as well as for patients 
with ocular disease where a valid visual-evoked 
potential function could be obtained. At most, 
the present clinical use of visual-evoked poten- 
tial acuity testing lies in its ability to definitive- 
ly and objectively diagnose functional visual 
loss. 
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Idiopathic Premacular Gliosis in Children and Adolescents 


Andrew S. Kimmel, M.D., Thomas A. Weingeist, M.D., Christopher F. Blodi, M.D., 
and Kristen K. Wells, M.D. 


We treated three patients under 20 years of 
age who had idiopathic premacular gliosis, a 
disorder found primarily in patients older 
than 50 years of age. Initial visual acuity 
ranged from 20/20 to 20/50, remained un- 
changed in one patient, improved in one pa- 
tient, and decreased in one patient. Final visu- 
al acuity ranged from 20/15 to 20/500 with an 
average follow-up of 60 months (range, ten to 
102 months). Included in this series is a 6-year- 
old boy with idiopathic premacular gliosis. 
Children and adolescents with idiopathic 
premacular gliosis may develop progressive 
visual loss to a level where vitrectomy should 
be considered. 


Premacutar GLIOSIS, a disorder found primar- 
ily in patients older than 50 years of age, has 
many causes.’ It may occur after ocular trau- 
ma, retinal reattachment surgery, or treatment 
of retinal tears without detachment. It may also 
occur after other types of ocular surgery, as a 
sequela of ocular inflammation, a complication 
of retinal vascular disease, and a consequence 
of primary retinal degenerations or secondary 
to intraocular tumors. In patients over 50 years 
of age, however, premacular gliosis is most 
often idiopathic.** 

Two studies described idiopathic premacular 
gliosis in “young patients.’ Barr and 
Michels’ reported six cases of idiopathic prema- 
cular gliosis occurring in patients under 35 
years of age. The youngest patient in this series 
was 12 years old. Laatikainen and Punnonen” 
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studied nine patients with idiopathic prema- 
cular gliosis under 50 years of age, the youngest 
of whom was 15 years old at the time of diagno- 
sis. 

We report herein the findings in three pa- 
tients (four eyes) less than 20 years old (range, 
six to 19 years) with the diagnosis of idiopathic 
premacular gliosis. 





Case Reports 





Case 1 

A 19-year-old man first noted blurred vision 
in his left eye in March 1983. There was no 
history of trauma or ocular disease. He had no 
medical problems. 

Visual acuity was R.E.: 20/20 and L.E.: 20/30. 
Results of an anterior segment examination and 
intraocular pressure were normal in both eyes. 
Ophthalmoscopic examination indicated that 
the right eye was normal. The left fundus 
showed premacular gliosis, and the results of a 
peripheral retinal examination were normal 
(Fig. 1). 

The patient was lost to follow-up until No- 
vember 1988, when he returned complaining of 
decreased visual acuity in his left eye. Visual 
acuity was 20/30 in the right eye and 20/500 in 
the left eye. Premacular gliosis was seen in both 
eyes, with evidence of significant progression 
from his initial examination in the left eye 
(Fig: 2). 

A pars plana vitrectomy with membrane dis- 
section was performed in the left eye in January 
1989. Because of fragmentation of the mem- 
brane during surgery, not all of the premacular 
gliosis could be removed. Six weeks after sur- 
gery, the patient’s visual acuity was 20/500, 
and premacular gliosis was still evident oph- 
thalmoscopically. 


Case 2 

We examined a 6-year-old boy in January 1978 
after he failed a school screening visual acuity 
examination. He had no history of birth trauma 
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Fig. 1 (Kimmel and associates). Early premacular 
gliosis in the left eye of a 19-year-old man. Visual 
acuity was R.E.: 20/20 and L.E.: 20/30. 


or trauma as a child and no contributory ocular 
history. 

Visual acuity was R.E.: 20/50 and L.E.: 20/25. 
Results of an anterior segment examination 
were normal. The left fundus was normal. The 
right fundus demonstrated premacular gliosis 
with a normal retinal periphery (Fig. 3). An 
enzyme-linked immunosorbent assay for toxo- 
cara was negative. 

Ten months later, the visual acuity and re- 
sults of clinical examination were unchanged. 
The patient was lost to further follow-up. 


Case 3 

We examined a 10-year-old girl in May 1980 
for decreased visual acuity in the right eye. 
There was no history of ocular disease or trau- 
ma, and the patient had no medical problems. 

Initial visual acuity was R.E.: 20/25 and L.E.: 
20/15. Results of an anterior segment examina- 
tion and intraocular pressure were normal in 
both eyes. Results of an ophthalmoscopic ex- 
amination of the left eye were normal. The right 
fundus showed a white nodular lesion infero- 
temporal to the fovea with premacular gliosis 
(Fig. 4). An enzyme-linked immunosorbent as- 
say for toxocara was negative. 

Five years later, the visual acuity decreased 
to R.E.: 20/50 and remained unchanged in the 
left eye. Ophthalmoscopic examination demon- 
strated increased contraction of the premacular 
gliosis. Three and one-half years later (8% 
years after the patient's first examination), vis- 





Fig. 2 (Kimmel and associates). Same eye as in 
Figure 1, five years and six months later. Visual 
acuity was 20/500. Note the marked increase in glio- 
sis overlying the macula. 


ual acuity was 20/15 in both eyes. The white 
nodular lesion was still present, but no traction 
was seen on the macula (Fig. 5). 


Discussion 


Premacular gliosis seen in the adult popula- 
tion is most often idiopathic.** Of the 160 pa- 
tients 20 years of age or older described by Sidd 





Fig. 3 (Kimmel and associates). Premacular gliosis > 
in the right eye of a 6-year-old boy. Visual acuity was _ 
R.E.: 20/50 and L.E.: 20/20. Visual acuity and oph- ` 
thalmoscopic examination results were unchanged 


ten months later. 














Fig. 4 (Kimmel and associates). Premacular gliosis 
with a white nodular lesion inferotemporal to the 
fovea in the right eye of a 10-year-old girl. Visual 
acuity was R.E.: 20/25 and L.E.: 20/15. 


and associates’ with premacular gliosis, 89 
(58%) had idiopathic disease and 71 (44%) had 
disease secondary to other ocular conditions. 
Idiopathic premacular gliosis in children and 
adolescents is uncommon. Although previous 
ocular surgery, uveitis, diabetic retinopathy, 
and branch retinal vein occlusion are leading 
causes of secondary premacular gliosis in pa- 
tients over 50 years of age,’ ocular trauma, pars 
planitis, ocular toxocariasis, and Coats’ disease 
are more common in children and adolescents. 

The occurrence of idiopathic premacular glio- 
sis in patients under 20 years of age is puzzling. 
This condition is thought to be caused by glial 
and retinal pigment epithelial cell proliferation 
along the surface of the internal limiting mem- 
brane of the retina.” These cells probably gain 
access to the retinal surface after the occurrence 
of a posterior vitreous detachment, which pro- 
duces a defect on the inner retinal surface. >? A 
posterior vitreous detachment is rarely seen in 
children.” Premacular gliosis, however, has 
been shown to occur in the presence of an 
attached posterior vitreous. In these patients, 
glial and retinal pigment epithelial cells still 
must gain access to the vitreous cavity and 
proliferate along the internal limiting mem- 
brane of the retina. Idiopathic premacular glio- 
sis in children and adolescents may also be 
caused by a congenital defect resulting in per- 
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Fig. 5 (Kimmel and associates). Same eye as in 
Figure 4, eight and one-half years after the initial 
examination. Visual acuity was 20/15 in both eyes. 
The white nodular lesion is still present, but all of the 
traction in the macula is relieved. 


sistent adherence of the primary vitreous to the 
retina.” Finally, a similar maculopathy has 
been noted as a late sequela of the shaken baby 
syndrome.” 

In most adults with idiopathic premacular 
gliosis, visual acuity either remains stable or 
improves.** However, Appiah, Hirose, and 
Kado* found a decrease in visual acuity of one 
or more lines in 80 of 214 eyes (37.4%) after an 
average follow-up of 33.6 months. Sidd and 
associates? found a decrease in visual acuity of 
two or more lines in 19 of 72 eyes (26%) after an 
average follow-up of 31.1 months. Modern vit- 
reous surgery has been successful in improving 
visual acuity in many adult patients with 
premacular gliosis.” 

Barr and Michels” found that visual acuity 
remained stable or improved in five of six 
patients less than 30 years old with idiopathic 
premacular gliosis. In one patient, the visual 
acuity decreased significantly and vitreous 
surgery was performed. Laatikainen and 
Punnonen“ reported nine cases of idiopathic 
premacular gliosis in patients under age 50. 
They found that the visual acuity remained 
stable in seven patients, improved in one pa- 
tient, and decreased in one patient after an 
average follow-up of 4.5 years without surgical 
intervention. They concluded that most young 
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patients with idiopathic premacular gliosis can 
be followed up without vitreous surgery. In the 
three patients under 20 years of age with idio- 
pathic premacular gliosis reported in this 
study, the visual acuity decreased in one pa- 
tient, remained stable in one patient, and 
improved in one patient after an average fol- 
low-up of 60 months. Vitreous surgery was per- 
formed in one patient. It appears that many 
young patients with idiopathic premacular gli- 
osis can be followed up without surgical inter- 
vention. 

When a patient under 20 years of age has 
premacular gliosis, a thorough history and ex- 
amination must be performed to rule out any of 
the known causes of premacular gliosis in chil- 
dren and adolescents. If an inflammatory disor- 
der is suspected, pertinent ancillary tests, in- 
cluding an enzyme-linked immunosorbent 
assay for toxocara, should be performed. If the 
results are negative, the patient should be 
counseled about the relatively good prognosis 
for maintaining or improving visual acuity. 
Surgical intervention may be indicated in eyes 
that show a significant decrease in visual acu- 


ity. 
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Normal Exophthalmometric Values in Children 


Paolo Nucci, M.D., Rosario Brancato, M.D, Francesco Bandello, M.D., 
Rosetta Alfarano, M.D., and Stefania Bianchi, M.D. 


We used a Hertel exophthalmometer to mea- 
sure the degree of ocular protrusion in 852 
subjects who had no history of orbital trauma 
or disease, endocrine disease, severe myopia, 
buphthalmos, or craniofacial deformities. The 
subjects ranged in age from 3 to 10 years. No 
statistically significant difference was ob- 
served between boys and girls or between 
right and left eyes in each age group. The mean 
normal protrusion values ranged from 9.11 
mm in the 3-year-old group to 11.67 mm in the 
10-year-old group. The mean outer orbital 
margin distance ranged from 78.7 mm in the 
3-year-old group to 89.1 mm in the 10-year-old 
group. The data obtained were tabulated to 
plot percentile distribution curves of normal 
exophthalmometric values and outer orbital 
margin distance in children. No subject had 
more than 2 mm of asymmetry between the 
eyes. 


The vecree of ocular protrusion is important 
in the diagnosis of orbital disease.' Tumors 
account for more than 50% of the cases of 
exophthalmos in pediatric patients.* To evalu- 
ate the relationship between exophthalmos and 
orbital tumors, it is necessary to establish a 
range of normal values. The only available data 
about such values in pediatric patients were 
provided by Jackson in 1921.* These data, how- 
ever, do not specify a true range of variability 
among different ages by year. 

We undertook this study to determine a nor- 
mal range of exophthalmometric values and to 
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plot percentile curves that would be help to 
evaluate and quantify the degree of ocular 
protrusion in pediatric patients. We also ana- 
lyzed the data to identify differences between 
boys and girls and to look at the asymmetry of 
protrusion between the eyes of each subject to 
determine the upper limits of normal. 


Material and Methods 


Ranging in age from 3 to 10 years, 860 sub- 
jects were randomly selected from a population 
of 2,625 students from one school district in 
Milan. Of these 860, 852 children were used in 
the study. Children were excluded if they hada 
history of orbital trauma or disease, or endo- 
crine disease. Also excluded were subjects who 
had a physical examination that showed refrac- 
tive errors greater than 7 diopters (because 
axial eye elongation in severe myopia might 
influence the exophthalmometry recording); 
ocular disease that affects globe size (buph- 
thalmos); or craniofacial deformities. Of the 
eight subjects excluded from the study, three 
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Fig. 1 (Nucci and associates). Sex and age distribu- 
tion of the population examined. 
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had severe myopia, and five were absent on the 
day of examination. Figure 1 shows the age and 
gender distribution of these randomly selected 
subjects. 

The investigator (R.A.) used the Hertel 
exophthalmometer to examine each subject.’ 
The instrument, resting on each lateral bony 
orbital margin, just below the plane passing 
through the center of rotation of the two eyes, 
allowed the investigator, with the aid of mir- 
rors, to view images of the two eyes as seen in 
profile superimposed upon a measuring scale. 
A measurement was thus obtained of the rela- 
tive distance of the apex of the uncovered 
cornea from an imaginary horizontal line unit- 
ing the temporal margin of each orbit. At the 
same time, the outer orbital margin distance 
was determined. Both measurements were tak- 
en in millimeters. The observations were re- 
peated three nonconsecutive times in each sub- 
ject in a well lit room and with the same 
instrument. 

The two-tailed, independent sample t-test 
was used to evaluate the difference between 
boys and girls, and the two-tailed, paired sam- 
ple t-test was used to evaluate the difference 
between right and left eye in each age group. 
P < .025 was considered significant. In each 
subject, the difference between right and left 
eye was calculated to establish a normal range 
of asymmetry. The data were then tabulated to 
obtain percentile distribution curves for com- 
parison. 


Results 


There was no significant difference between 
boys and girls or between right and left eyes for 
each age group. The percentile curves for the 
normal exophthalmometric measurements in 
the subjects examined are shown in Figure 2. 


The mean value was 9.11 mm + 1.57 S.D. for 


the 3-year-old group, 9.94 mm + A 04 S.D. for 
the 5-year-old group, 11.30 mm + 1.35 5.D. 


for the 7-year-old group, and 11. 67 mm + 1.38 
S.D. for the 10-year-old group. Figure 3 shows 


the curves for the outer orbital margin dis- 
tance. The mean value was 78.7 mm + 1.01 S.D. 
in the 3-year-old group, 82 mm + 1.02 5.D. in 
the 5-year-old group, 85.8 mm + 0.98 5.D. in 
the 7-year-old group, and 89.1 mm + 0.61 S.D. 
in the 10-year-old group. No difference in 
asymmetry greater than 2 mm was found 
between the right and the left eye in each 
subject. 


(mm) 


EXOPHTHALMOMETRIC VALUE 






AGE (years) 


Fig. 2 (Nucci and associates). Third, 50th, and 9 
percentile distribution curves of normal 
thalmometric values in 852 subjects ranging: 
from 3 to 10 years. 


Discussion 


One of the most important clinical signs in ~ 
orbital diseases is the forward displacement of _ 
the globe. Of the devices available, the Hertel 
exophthalmometer is the most accurate for 
measuring the degree of proptosis.*" The in- 
strument provides a means of measuring both 
eyes simultaneously and measuring the dis- 
tance between the lateral orbital rims. The re- 
sults are reproducible, and the technique is 
cost-effective and easy to learn and apply. _ 

We chose the age range of 3 to 10 years to 
formulate the percentile curves for two rea- 
sons. The Hertel exophthalmometer cannot be 


OUTER ORBITAL MARGINS DISTANCE (mm) 


AGE (years) og 
Fig. 3 (Nucci and associates). Third, 50th, and: ort 
percentile distribution curves of normal outer orbita 
margin distance in 852 subjects ranging in age from: 
to 10 years. pee 
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used with subjects under the age of 3 years 
because the minimum distance between lateral 
orbital rims measurable with the instrument is 
greater than the rim distance in patients under 
that age. Subjects under 3 years of age may also 
not be cooperative enough to undergo the ex- 
amination. Additionally, the upper limit of 10 
years seemed adequate when considering the 
extreme variability that occurs during puberty 
and because of the high frequency of orbital 
tumors in the first decade of life. ™? 

The percentile curves based on the data ob- 
tained provide a precise definition of the nor- 
mal range of exophthalmometric values, taking 
into consideration the various growth stages. 
These data are a useful monitor for normal 
growth of craniofacial bones, and they also 
offer a way of evaluating exophthalmos in chil- 
dren. The lack of existing data do not allow us 
to make comparisons with our results. In 1921, 
Jackson’ reported a mean protrusion value of 
14.5 mm in children, but this does not coincide 
with our findings. This value occurred only at 
the extreme limits of normal in 10-year-old 
children. The only absolute way of evaluating 
the obtained data is by comparing our results 
with findings in patients in whom disease ex- 
ists. Although our percentile curves do not 
assure that measurements are normal within 
the limits set, findings that lie outside the third 
and 97th percentiles are useful for identifying 
orbital disease manifested by an increase in the 
protrusion of the eyeball. 

Because children have an increased frequen- 
cy of orbital tumors, it is possible to expect a 
high incidence of unilateral exophthalmos.”"” 
For this reason, relative exophthalmometry is 
clinically important. Among the tested sub- 
jects, none had more than 2 mm of asymmetry 
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of protrusion between the right and left eyes. A 
difference greater than this must make one 
suspect unilateral exophthalmos. 
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Entopic Phenomena in Pregeniculate and Postgeniculate 


Hemianopsia With Splitting of Macula by Perimetry 


Riri S. Manor, M.D. 


With splitting of macula by perimetry, the 
entopic phenomena (the perception of one’s 
own foveal xanthophilic pigment and macular 
vessel leukocytes) were utilized to study the 
character of macular sparing or splitting in 
patients with pregeniculate or postgeniculate 
hemianopsia. In the pregeniculate group, 11 of 
14 eyes perceived the Haidinger brushes figure 
as a half circle corresponding to the perimetric 
macular splitting, whereas flying corpuscles 
were not perceived at all or were less numer- 
ous on the hemianoptic side than on the nor- 
mal field side. In contrast, six of seven patients 
with postgeniculate lesions perceived the 
Haidinger brushes figure as a complete circle, 
four of six perceived fewer flying corpuscles 
on the hemianoptic side than on the normal 
field side, and two patients reported perceiv- 
ing an equal number in all quadrants. This 
study indicated that in pregeniculate hemi- 
anopsia there is usually a true splitting of the 
macula, whereas in postgeniculate hemianop- 
sia, there is some macular sparing even when 
perimetry shows macular splitting. 


Persons viewiNc a uniform blue field through 
a rotating polarized filter will perceive their 
own foveal xanthophilic pigment as a small, 
dark blue propeller or a double brush figure 
(Haidinger brushes entopic phenomenon). 
This figure subtends an angle of about 3 de- 
grees and is centered on the fixation point, the 
fovea.’ Another entopic test is the visualiza- 
tion of one’s own leukocytes moving in the 
perifoveal capillaries like “flying corpuscles,’’*" 
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that is, the visualization of the extrafoveal mac- 
ular area subtending an angle of approximately 
10 degrees. 

Fisher, Jampolsky, and Scott® investigated 
the macular sparing or splitting by utilization 
of the Haidinger brushes test in a boy with 
traumatic bitemporal hemianopsia. Vadot and 
Perenin®” studied macular sparing by means of 
the Haidinger brushes test in two patients with 
bitemporal hemianopsia caused by traumatic 
chiasmal splitting, and in five patients with 
homonymous hemianopsia caused by optic ra- 
diation or occipital cortex lesions or both. Vadot 
and Perenin found that only half of the 
Haidinger brushes figure was perceived by 
patients with temporal hemianopsia and that 
the whole figure was perceived by those witha 
postgeniculate lesion. 


Subjects and Methods 


Nine patients with pregeniculate and seven 
patients with postgeniculate lesions producing 
hemianopsia with splitting of the macula had 
the usual vertical hemianoptic pattern, with the 
exception of Patient 10, who had altitudinal 
absolute lower field loss with a horizontal split- 
ting of the macula. 

The nine patients with pregeniculate field 
defects included five men and four women, 15 
to 65 years of age. In four, there were chiasmat- 
ic lesions, and in five, there was optic tract 
involvement. Two of the four with chiasmatic 
lesions had traumatic splitting of the optic 
chiasm, one had been operated on for cranio- 
pharyngioma, and one had a chromophobe 
adenoma. In one of the patients with trauma, 
there was a temporal field loss with splitting of 
the macula in one eye, and with sparing of the 
macula in the other eye. Only the eye with 
splitting of the macula was included in the final 
analysis. 

In five patients with optic tract syndrome, 
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there were space-occupying lesions. In two, the 
tumors had advanced toward the ipsilateral 
optic nerve, and the corresponding eye was 
found to be almost blind, so that only the 
contralateral eye was included in the study. 

The seven patients with postgeniculate field 
defects included three men and four women, 
ranging from 29 to 68 years of age. There were 
space-occupying lesions in five, including a 
single known metastasis of lung carcinoma, a 
spontaneous intracerebral hematoma, an 
arachnoid cyst, and, in two patients, occipital 
meningioma. In one of the two patients, the 
tumor over-rode both occipital lobes, produc- 
ing loss of the inferior fields and bilateral upper 
paracentral homonymous scotoma. In two pa- 
tients, the origin of the hemianopsia was 
nontumoral; in one case, it occurred after a 
severe attack of migraine, and, in the other, it 
occurred after a hemispherectomy performed 
for intractable epilepsy. 

Visual fields—Visual fields were examined 
with the Goldmann perimeter calibrated at 
background illuminance at the mesopic level of 
10 apostilbs. Kinetic perimetry examination 
was performed with the isopter of 0.25 mm? (I,) 
and of 64 mm? (V,). Static perimetry was per- 
formed with the isopter of 4 mm? (III), and the 
180-to-0-degree meridian cut was performed in 
every patient except Patient 10, who had the 
lower altitudinal hemianopsia, and for whom 
the 90-to-270—degree vertical cut was used. For 
static perimetry, the target luminance steps 
were raised by 0.1 log. Every degree of field 
was examined in the 5 degrees surrounding the 
center and in every 5 degrees in the more 
peripheral field. 

Entopic phenomena tests—The Haidinger 
brushes test was carried out at two different 
times in each patient. Each patient viewed the 
polarized light with one eye while the filter was 
rotated at moderate speed. The patient was 
instructed to describe and draw the shape of 
the small dark blue rotating figure seen, noting 
whether it was round or if any part of it was 
missing. Subsequently, a white card with a 
small black dot in the middle of one of its 
lengths was used to mask vertically the half of 
the circle in which the polarized light was 
located. The patient was instructed to fix the 
black dot at the edge of the card and to report 
whether the entire circle was visible as before, 
or only half, or none at all. The position of the 
card was then changed to mask the other half of 
the figure. (For Patient 10, who had altitudinal 


hemianopsia, the card was placed horizontal- 
ly.) 
In 13 of the 16 patients, the entopic phenom- 
enon of flying corpuscles was tested with the 
blue field entoscope according to Loebl and 
Riva. The viewing field was divided into four 
quadrants by a crosshair. The patient looked 
toward the blue field with one eye and reported 
whether there seemed to be an equal number of 
flying corpuscles in all four quadrants, or if 
there was a section in which there seemed to be 
fewer or none at all. 

Monochromatic fundus photography—In_ Pa- 
tients 4, 5, 6, and 8, nerve fiber layer photogra- 
phy at a wavelength of 540 nm was performed. 
The presence of optic tract hemianopsia was 
thus confirmed by visualizing the characteristic 
retrograde atrophy. 


Results 


Patients with pregeniculate lesions—Among 
nine patients, there were only 14 eyes with 
good visual acuity and splitting of the macula 
(Table 1). Eleven of these 14 eyes perceived 
only half of the circle at Haidinger brushes 
examination (Figs. 1 to 3). 

In Patient 1, who had traumatic splitting of 
the optic chiasm, there was a temporal hemi- 
anopsia with splitting of the macula in one eye 
and sparing of the macula in the other eye. The 
eye with sparing of the macula perceived the 
Haidinger brushes figure as a whole, and eye 
with splitting of the macula perceived the 
Haidinger brushes figure as a half (Fig. 4). 

Two patients with optic tract syndrome and 
splitting of the macula perceived the Haidinger 
figure as complete: a 43-year-old man who had 
undergone an operation because of cholestea- 
toma (Patient 4, Fig. 5) and a 20-year-old man 
with astrocytoma of the third ventricle with 
good visual acuity in only one eye. 

None of these patients perceived the 
Haidinger brushes when the normal half of the 
visual field was covered with the card, but 
when the hemianoptic side was covered with 
the card, half of the figure was perceived. 

The blue field flying corpuscles test was per- 
formed on 11 eyes with good visual acuity 
(seven patients). On the side of the field loss, 
there were either fewer corpuscles (in four 
eyes) or none at all (in seven eyes) perceived 


(Fig. 6). 
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Pregeniculate and Postgeniculate Hemianopsia 


TABLE 1 
ENTOPIC PHENOMENA IN PATIENTS WITH PREGENICULATE LESIONS 


VISUAL FIELDS 


VISUAL ACUITY SPARING 
CASE NO., SEX, —— 
AGE (YRS) DIAGNOSIS RE. LE. RE LE. 
1, M, 75 Traumatic splitting 20/40 20/25 Yes 


of chiasma, bitem- 
poral hemianopsia 
Traumatic splitting 
of chiasma, bitem- 
poral hemianopsia 
Postoperated cranio- 
pharyngioma, bitem- 
poral hemianopsia 
Postoperated chole- 
steatoma, optic 
tract syndrome 
Postoperated cranio- 
pharyngioma, optic 
tract syndrome 
Neurofibromatosis, 
deep-seated tumor, 
optic tract syndrome 
Astrocytoma of 
third ventricle, 
optic tract syndrome 
Posttraumatic 
porencephalic cyst, 
optic tract syndrome 
Chromophobe adenoma 
of hypophysis, bitem- 
poral hemianopsia 


20/20 20/20 


20/30 20/20 


45 20/20 20/20 
20/20 
20/400 20/20 
20 20/20 20/400 
30 20/20 20/25 


65 20/30 20/30 


587 
HAIDINGER BRUSHES 
SPLITTING ROUND HALF 
— o n nn FLYING 
R.E. L.E. R.E. L.E. R.E L.E. CORPUSCLES 
Yes Yes Yes — 
Yes Yes Yes Yes None seen on 
hemianoptic side 
Yes Yes Yes Yes None seen on 
hemianoptic side 
Yes Yes Yes Yes — 
Yes Yes None seen on 
hemianoptic side 
Yes Yes Fewer seen on 
hemianoptic side 
Yes Yes Fewer seen on 
hemianoptic side 
Yes Yes Yes Yes Fewer seen on 
hemianoptic side 
Yes Yes Yes Yes None seen on 


hemianoptic side 





Patients with postgeniculate lesions—In these 
seven patients, both eyes fulfilled the criteria 
for inclusion in the study (Table 2). In six 
patients, including the patient with horizontal 
splitting of the macula, the Haidinger brushes 
figure was perceived as round by both eyes 
(Figs. 1, 7, and 8). The one patient who report- 
ed perceiving only half of the figure (Patient 12) 
was, at 68 years of age, the oldest patient in the 
group, and had a parieto-occipital brain metas- 
tasis from lung carcinoma. In all cases, no 
Haidinger brushes figure was perceived when 
the half of the field corresponding to the seeing 
field was covered with the card. In all cases, 
only half of the figure was perceived when the 
half of the field corresponding to the 
hemianoptic field was covered. 


The blue field flying corpuscles test was per- 
formed on six patients, of whom four reported 
perceiving fewer corpuscles on the hemianoptic 
side, whereas two reported perceiving an equal 
number in all four quadrants (Fig. 6). There 
were no patients who claimed not to see any 
corpuscles on the hemianoptic side, including 
Patient 12, who reported perceiving only half of 
the Haidinger figure. 


Discussion 


The findings in this study confirm the obser- 
vations of Vadot and Perenin *” that in most 
patients with postgeniculate lesions of the op- 
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Z Half Haidinger Figure Perception 
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'No. of eyes 









Pregeniculate Postgeniculate 
Lesion Group Lesion Group 
(M Eyes, 9Pts) (14 Eyes,7 Pts) 
Fig. 1 (Manor). The results of the Haidinger brush- 
es test in the pregeniculate lesion group compared to 
the postgeniculate lesion group. 





Fig. 3 (Manor). Patient 8, left posttraumatic 
porencephalic cyst: left optic tract syndrome; top, 
kinetic perimetry; middle, static perimetry along the 
180-to-0O-degree meridian; bottom, scheme of per- 
ception of Haidinger brushes and blue field corpus- 
cles. 











Fig. 2 (Manor). Patient 2, traumatic splitting of 
optic chiasm with bitemporal hemianopsia; top, ki- 
netic perimetry; middle, static perimetry along the 
180-to-O-degree meridian; bottom, scheme of per- 
ception of Haidinger brushes and blue field corpus- 
cles. 





Fig. 4 (Manor). Patient 1, traumatic splitting of 
optic chiasm with bitemporal hemianopsia; top, ki- 
netic perimetry; middle, static perimetry shows the 
sparing of the macula in the left eye; bottom, scheme 
of perception of Haidinger brushes. 





anopsia 
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Fig. 5 (Manor). Patient 4, After operation for cho- 
lesteatoma with left optic tract syndrome; top, kinet- 
ie perimetry shows the right homonymous hemi- 
with macular splitting; middle, 
perimetry along the 180-to-0-degree meridian; bot- 
tom, scheme of perception of Haidinger brushes. 
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TABLE 2 





w Equal FC in 4 Quadrants 
Less FC in 1/2 Field 


lili No FC in 1/2 Field 


1 





Pregeniculate 
Lesion Group 
(11 Eyes,7 Pts 


E 
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Postgeniculate — 
Lesion Group 
(12 Eyes, 6 Pts) 

Fig. 6 (Manor). The results of the flying corpuscle 
test in the pregeniculate lesion group compared to 
the postgeniculate lesion group. FC = flying corpus= 


ENTOPIC PHENOMENA IN PATIENTS WITH POSTGENICULATE LESIONS 





CASE NO., SEX, 


AGE (yrs) 


DIAGNOSIS 


10, M, 56 Recurrent meningioma, 
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Fig. 7 (Manor). Patient 13, after operation for left 
occipital lobe meningioma; top, kinetic perimetry 
shows right homonymous hemianopsia with macular 
splitting; middle, static perimetry along the 180-to- 
(degree meridian; bottom, scheme of perception of 
Haidinger brushes and blue field corpuscles. 


tic pathways and macular splitting in perime- 
try, there is macular sparing with entopic phe- 
nomena tests. Whereas 11 of the 14 eyes in the 
pregeniculate lesion group of my patients with 
hemianopsia perceived the Haidinger brushes 
figure as a half circle, 12 of 14 eyes in the 
postgeniculate lesion group perceived it as a 
complete circle. 
In patients with postgeniculate lesions, in 
contrast to those with pregeniculate lesions of 
the visual pathways, there may be rudimentary 
processing of visual information, which is 
caused by spared retinal projections to the 
midbrain.'*” When the visual field investiga- 
tive method was used in the patients with 
intact retinas but postgeniculate hemianopsia, 
the spot of light arrived in the tectum once from 
the blind half field and once from the seeing 
half field (that is, when a point of the half field 
of one eye only is checked, one tectum receives 
the stimulus). With entopic macular investiga- 
tive methods, both halves of the retina of one 
eye are excited simultaneously (that is, both 
tecta receive the stimulus). This might explain 
the apparent contradiction between macular 
splitting in perimetry and macular sparing with 
entopic phenomena. 
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Fig. 8 (Manor). Patient 10, meningioma of bilateral 
occipital lobes, recurring four times; top, kinetic 
perimetry shows the presence of an absolute lower 
altitudinal field loss and paracentral homonymous 
scotomas of upper fields; middle, static perimetry 
along the 90-to-270-degree meridian shows the hori- 
zontal splitting of macula; bottom, perception of 
Haidinger brushes and blue field corpuscles. 


Torjussen” found that patients with post- 
geniculate hemianopsia did not detect any im- 
age when he projected a half circle onto the 
blind half of the macula. They did detect half of 
the circle image when he projected a half circle 
onto the seeing half of the macula, and per- 
ceived a whole circle when he projected a 
round figure onto the entire macular retina. 
This finding appears to confirm the presence in 
humans of an interhemispheric interaction or- 
ganized in a mirror-symmetric topography in 
the tectum.” 

Bunt, Winkler, and Johnson™® demonstrated 
in monkeys that there exists a 1-degree strip of 
overlapping left- and right-projecting ganglion 
cells along the retinal vertical meridian. 
Wyatt, summarizing the literature on monkey 
retinas, observed that there is a lower density 
of ganglion cells at the horizontal meridian of 
the nasotemporal overlap area because of the 
sweeping aside of ganglion cells away from the 
foveal center. Moreover, the receptive field 
center of the midget ganglion cells is very 
small, and according to Wyatt, the overshoot 
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field will be very narrow at the horizontal 
meridian. Thus the smallest extent of sparing 
will be at the foveal area (0.5 degrees to 0.8 
degrees) and the largest at the periphery (1 
degree). 

The conclusions reached on the basis of 
Wyatt’s observations introduce yet another 
possibility about the results of perimetry in our 
patients. One could conclude that there was 
perhaps a very small amount of spared foveolar 
field that escaped even with meticulously per- 
formed perimetry, and that the splitting was in 
fact a foveolar sparing that was demonstrated 
only in the entopic phenomena tests. If this 
were true, however, we would expect to have 
had at least a larger strip of spared field periph- 
eral to the fovea, and this was not found in our 
patients. 

Recently Leventhal, Ault, and Vitek” found 
that in monkeys, ipsilaterally projecting cells in 
and around the fovea can generate 2 to 3 
degrees of bilateral representation in genic- 
ulocortical pathways, but that contralater- 
ally projecting retinal ganglion cells in the 
temporal retina cannot generate bilateral repre- 
sentation. According to these authors, damage 
to visual pathways in one hemisphere of pri- 
mates should result in foveal splitting in the 
eye ipsilateral to the lesion and foveal sparing 
in the eye contralateral to the lesion. This 
phenomenon was not observed in the present 
series of cases or in similar cases that I studied 
previously. 

In this study, the patient with inferior altitu- 
dinal hemianopsia caused by bilateral occipital 
lobe involvement by meningioma perceived the 
Haidinger brushes figure as a whole. The pa- 
tient perceived the flying corpuscles in all four 
quadrants, but had horizontal splitting of the 
macula in repeated static and kinetic perimetry 
tests. This may suggest that the same overlap 
of axons existing along the retinal vertical me- 
ridian in primates is also found along the hori- 
zontal retinal meridian. 
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PERSPECTIVE 





Advances in Magnetic Resonance Imaging 


Walter M. Jay, M.D. 


Nuclei of some elements (hydrogen 1, phos- 
phorus 31, and others) behave as magnetic 
dipoles. In the absence of a magnetic field, 
these magnetic dipoles are arranged randomly 
in tissues, neutralizing their magnetic effect. In 
the presence of a strong magnetic field, such as 
that created by the powerful magnet of a mag- 
netic resonance imaging scanner, the magnetic 
dipoles will line up either parallel or antipar- 
allel. More will line up parallel, since this is a 
lower energy state. With the application of a 
radiofrequency pulse, these nuclei may be 
flipped from a parallel to an antiparallel state. 
After the pulse, the nuclei return to the parallel 
state, emitting radiofrequency energy. The fre- 
quency of the energy depends on the strength 
of the magnetic field of the magnetic resonance 
imaging scanner. By manipulating the strength 


592 


of the magnetic field across the body, different 
tissues of the body are labeled with different 
radiofrequencies. The sum of these frequencies 
is detected, sent back to the magnetic reso- 
nance imaging computer, and analyzed to pro- 
duce images. 

Most magnetic resonance imaging scans are 
either T1- or T2-weighted. T1 and T2 refer to 
magnetic resonance time constants that are 
intrinsic to a given tissue. T1 is the spin-lattice 
relaxation time. As the nuclei return to the 
lower energy state, that is, relax, energy is lost 
by interaction with the surrounding lattice or 
environment. T2 denotes the spin-spin relaxa- 
tion time. This refers to the loss of energy that 
occurs because of interaction with other nuclei 
aligned with the magnetic field. 

Clinical magnetic resonance imaging relies 
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on the abundant and strong signal of mobile 
protons (H-1) in the body, which ON EIA 
primarily from water and fat. The scan images 
are pictorial representations of the spatial dis- 
tribution of mobile protons. Contrast on scan 
images depends on the density of mobile pro- 
tons in tissues and the relaxation times. One 
major weakness of magnetic resonance imaging 
in orbital work is its failure to image bone. Bone 
contains few mobile protons and appears black 
on magnetic resonance scans. 

scanning techniques—The most common scan- 
ning method utilized is the spin-echo tech- 
nique. With this technique, one can obtain 
either T1- or T2-weighted images by varying 


two instrument time parameters, referred to as 


TR and TE. For Tl-weighted images, TR is 
usually 500 to 600 msec and TE is 20 to 30 msec 
For T2-weighted images, TR is 1,500 to 2,500 
msec and TE is 70 to 120 msec. To obtain a 
Tl-weighted image requires approximately two 
to four minutes of scan time, whereas a T2- 
weighted image requires seven to ten minutes, 
On Tl-weighted images, aqueous and vitreous 
appear dark and fat appears bright. On T2- 
weighted images, the opposite occurs, aqueous 
and vitreous are bright and fat is dark. Anatom- 
ic detail is usually better seen on Tl-weighted 
images. [2-weighted images tend to be more 
useful for showing abnormalities, such as de- 
myelinating plaques in multiple sclerosis, brain 
tumors, and intarctions. 

Another method of performing magnetic res- 
onance imaging scanning is the inversion re- 
covery technique. This involves an instrument 
time parameter, referred to as TI. The inversion 


recovery technique is primarily used to obtain 
ee -weighted images. 

Orbital surface coils—Excitation and detection 
of the magnetic resonance signals from the 
body occur via a radiofrequency coil. The coil 
acts as the interface between the patient and 
the magnetic resonance system. It can be 
thought of as an antenna, transmitting and 
receiving the radiofrequency pulse. The signal 
to noise ratio, an indicator of scan quality, is 
inversely correlated with the size of the coil. 
Hence, it is advantageous to utilize the smallest 
diameter coil that is appropriate for a given 
part of anatomy. : 


There are many different sized coils used in 
magnetic resonance imaging scan. Built into Ls 
the magnetic resonance imaging instrument is — 


a large bore coil used primarily for abdominal ~ 


studies. For intracranial studies, a smaller head © 


coil is used. For orbital studies, smaller diame- 
ter surface coils are used. These coils have 
proven to be valuable in orbital imaging." 

Fat suppression techniques—Magnetic reso- 
nance images primarily originate from mobile 
water and fat in tissue. Because water and fat 
do not occur at the same radiofrequency, they 
are said to exhibit a chemical shift. This differ- 
ence in frequencies generates a chemical shift 
artifact in magnetic resonance images at fat- 
water interfaces. This artifact is prominent in 
areas of the body where there is an abundance 
of fat. On axial and coronal scans of the orbit, a 
chemical shift artifact is seen at the boundaries 
of the optic nerve (Fig. 1). 

To minimize the chemical shift artifact, a 
number of techniques have been devised to 





Fig. 1 (Jay). 


(TR, 2,400 msec; TE, 90 msec). The artifact is present on the superior portion of the nerve (large arrow), which 
has increased signal intensity and the inferior part (small arrow) with decreased signal intensity. 


Chemical shift artifact. Left, Axial scan (TR [repetition time], 2,400 msec; TE [echo time], 90 msec). 
This T2-weighted image shows a linear area of diminished signal intensity along the medial aspect of the optic 
nerve (small arrow) and increased signal intensity (large arrow) along the lateral aspects. Right, Coronal scan 
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Fig. 2 (Jay). Fat-suppression with presaturation 
pulse. Axial scan (TR [repetition time], 2,000 msec; 
TE [echo time], 70 msec). Scan illustrates marked fat 
suppression with elimination of chemical shift arti- 
tact, 


suppress fat signals.”'’ One method is pre- 
saturation of the fat a by application of a 
special radiofrequency pulse that drives the fat 
signal to zero before the scan is acquired. Fig- 
ure 2 illustrates the excellent fat suppression 
obtained by this technique. 

Another approach for removing the chemical 
shift artifact is to nullify the signal of fat by 
proper choice of the TI parameter in inversion 
recovery scanning. Because fat and water have 
different Tis, a value of TI can be found for 
which the fat disappears, but the water has 
significant intensity. One such technique is 


referred to as STIR (short inversion time inver- 
sion recovery).* 

Contrast enhancenent—Image contrast de- 
pends on differences in relaxation times (TI 
and T2) and proton (H-1) density in tissue. 
Often, however, normal and pathologic tissues 
may have similar relaxation times. An example 
of this is a meningioma, which tends to be 
isointense to adjacent tissue on both Ti- and 
T2-weighted nonenhanced images 

Contrast agents preferentially reduce the re- 
laxation time of one tissue relative to another, 
thereby accentuating tissue differentiation. Al- 
though there are many agents under investiga- 
tion, the only one presently approved for use in 
the United States is ecco um diethylenetri- 
amine pentaacetic acid." This contrast agent, 
which contains a lanthanide metal, has un- 
paired electrons that have a strong magnetic 
moment, This results in enhancement of relaxa- 
tion times of nuclei in tissues. Clinical trials 
have indicated that gadolinium diethylenetri- 
amine pentaacetic acid has a low level of toxici- 
a ey 

Gadolinium diethylenetriamine pentaacetic 
acid is useful in the diagnosis of intraorbital 
tumors, such as gliomas, hemangiomas, and 
metastases. It is particularly valuable for the 
evaluation of meningiomas. Most meningiomas 
demonstrate bright contrast enhancement with 
gadolinium diethylenetriamine  pentaacetic 
acid (Fig. 3). 

Rapid scanning techiiques—Because routine 
magnetic resonance imaging scans often re- 
quire many minutes to perform, there is fre- 
quently degradation of image quality caused by 
motion artifacts, This is particularly a problem 
in the orbit because of eye movements. New 





Fig. 3 Jay). Orbital meningioma. Left, Axial magnetic resonance imaging scan (TR [repetition time], 500 msec; 


TE [echo time], 


20 msec) shows isointense mass. Right, Axial magnetic resonance imaging scan with gadolinium 


demonstrates mass to be hyperintense. The lesion extends through the superior orbital fissure into the middle 
cranial fossa (small arrow) and sphenoid sinus (large arrow). 
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techniques have been devised called FAST 
(fourier-acquired steady state technique), 
GRASS (gradient recalled acquisition in the 
steady state), FISP (fast imaging with steady 
precession), and FLASH (fast low angle shot) to 
speed up scanning.” These newer techniques 
or others in development may prove extremely 
valuable to orbital scanning. Scanning time 
with these techniques can be reduced to less 
than one minute. 

Detection of optic nerve lesions in optic neuritis— 
Routine magnetic resonance imaging is useful 
in detecting lesions in the brain in patients with 
multiple sclerosis. Recent studies indicate that 
active lesions show enhancement with gadolin- 
ium diethylenetriamine pentaacetic acid." 
Many investigators are presently determining 
the most useful way to image optic nerve le- 
sions in optic neuritis. Because of chemical 
shift artifact, most techniques rely on some 
means of fat suppression.’ Gadolinium di- 
ethylenetriamine pentaacetic acid may prove 
valuable as well. 

Computed tomography vs magnetic resonance 
imaging—Faced with a neuro-imaging problem, 
should one obtain a computed tomography or 
magnetic resonance imaging scan? It is impor- 
tant to preface any discussion with a disclaimer 
that this is a rapidly evolving field. 

Magnetic resonance imaging studies are con- 
traindicated in certain patients. The most im- 
portant known risk of magnetic resonance im- 
aging is the projectile effect, which is the 
forceful attraction of ferromagnetic objects. For 
example, magnetizable aneurysm clips may 
undergo torque in a strong magnetic field, 
which can tear or rupture tissues. Currently, 
magnetizable aneurysm clips are rarely used, 
so in the future this may no longer be a con- 
cern. If an intraocular or orbital magnetic for- 
eign body is suspected, magnetic resonance 
imaging should be avoided. Kelly and associ- 
ates” reported a case of a sheet metal worker 
with a clinically hidden intraocular foreign 
body who developed a vitreous hemorrhage 
after a magnetic resonance imaging scan. Some 
cardiac pacemakers will malfunction in even a 
weak magnetic field. Claustrophobia is a rela- 
tive contraindication to magnetic resonance im- 
aging. Often, it is necessary to premedicate the 
patient with an anti-anxiety agent. 

If bony detail is an important consideration, 
computed tomography is the study of choice, 
since bone is poorly visualized on magnetic 
resonance imaging. For example, in a patient 
with orbital and facial trauma, computed to- 


mography is often useful in diagnosing an 
orbital blow-out fracture or a bone fragment in 
the optic canal. Bony erosion or hyperostosis 
from a tumor is also better seen with computed 
tomography. 

For most intracranial abnormalities, magnetic 
resonance imaging tends to be the better study. 
This is particularly true if one suspects abnor- 
mality in the posterior fossa or brain stem. For 
example, Arnold-Chiari malformations are eas- 
ily identified on magnetic resonance imaging. 
Magnetic resonance imaging is also clearly 
preferable for diagnosing demyelinating 
plaques in the brain in patients with multiple 
sclerosis. 

Before the introduction of surface coils, fat 
suppression techniques, and magnetic reso- 
nance contrast agents, computed tomography 
was the method of choice for orbital studies. 
However, if these modalities for enhancing 
orbital imaging quality are available, magnetic 
resonance imaging should be considered. With 
magnetic resonance imaging, it is routine to 
obtain both T1 and T2 images. Following infu- 
sion of a contrast agent, it is customary to 
obtain only T1 studies. The use of contrast 
agent should be specified if one suspects a 
meningioma, metastatic disease, or a hyper- 
vascular lesion, such as a hemangioma. 


From the Department of Ophthalmology, Loyola 
University, Maywood, Illinois. 
Reprint requests to Walter M. Jay, M.D., Department 
of Ophthalmology, Loyola University, 2160 S. First 
Ave., Maywood, IL 60153. 
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Malignant Glaucoma Following 
Argon Laser Release of Scleral Flap 
Sutures After Trabeculectomy 


Mark DiSclafani, M.D., 
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14th St., New York, NY 10003. 

Release of scleral flap sutures with the argon 
laser after trabeculectomy was originally de- 
scribed by Hoskins and Migliazzo' who de- 
veloped a lens to facilitate this procedure. 
Graded release of the scleral flap sutures pro- 
vides control of aqueous outflow and reduces 
the rate of postoperative complications. Re- 
ported complications of laser suture lysis in- 
clude hypotony with flat or shallow anterior 
chamber, progressive lens opacity, and dam- 
aged conjunctiva.” We encountered a case of 
malignant glaucoma that occurred after this 
procedure. 

A 51-year-old phakic, white woman under- 
went trabeculectomy for uveitic glaucoma with 
secondary angle closure. Surgery was uncom- 
plicated and three 10-0 nylon sutures were used 
to appose the one-half thickness scleral flap. 
Six hours postoperatively, the anterior cham- 
ber was well formed and the intraocular pres- 
sure was 41 mm Hg. Digital massage reduced 
the intraocular pressure to 6 mm Hg with eleva- 
tion of the filtration bleb. The morning after 
surgery the intraocular pressure was 60 mm Hg 
with a deep anterior chamber and patent pe- 


ripheral iridectomy. The bleb was flat. Gonios- 
copy disclosed the internal ostium to be free of 
occlusion and indirect ophthalmoscopy was 
unremarkable. Digital massage failed to lower 
the intraocular pressure or elevate the bleb. 
Using a Hoskins lens, one of the scleral flap 
sutures was cut with the argon laser. Immedi- 
ately after the procedure, the bleb spontane- 
ously inflated. The postlaser intraocular pres- 
sure was 22 mm Hg and the anterior chamber 
remained deep. The same procedure was re- 
peated on the second postoperative day when 
the intraocular pressure was again found to be 
elevated. 

On the third postoperative day, the intraocu- 
lar pressure was measured at 58 mm Hg and the 
anterior chamber was deep. After repeated, 
unsuccessful attempts at lowering the intraocu- 
lar pressure with digital massage and gentle 
pressure on the sclera adjacent to the scleral 
flap, the last scleral flap suture was lasered. 
The anterior chamber immediately became 
shallow, resulting in iris-cornea touch, a cen- 
tral anterior chamber depth of one-third cor- 
neal thickness, and an intraocular pressure of 
11 mm Hg. Ophthalmoscopic examination 
showed no choroidal detachment. Intensive 
corticosteroid and cycloplegic treatment was 
continued. Examination the following day 
showed a nearly flat filtration bleb, progressive 
shallowing of the anterior chamber with total 
iris-cornea touch, and only one-eighth corneal 
thickness separating lens and cornea. The in- 
traocular pressure was 26 mm Hg and the 
fundus was normal. Given the presence of a 
nearly flat anterior chamber and bleb, increased 
intraocular pressure, and a normal posterior 
segment, a presumed diagnosis of malignant 
glaucoma (ciliary block; aqueous misdirection) 
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was made and medical treatment consisting of 
cycloplegia, topical corticosteroids, acetazol- 
amide, and hyperosmotic agents was begun. 
The patient responded to this conservative 
medical therapy with a deepening of the ante- 
rior chamber, elevation of the filtering bleb, 
and a decrease in the intraocular pressure to 
the low teens over the next five days. 

Malignant (ciliary block) glaucoma is a well 
recognized complication of glaucoma surgery. 
Shaffer’ hypothesized that posterior diversion 
of aqueous into or behind the vitreous results 
in shallowing of the anterior chamber and in- 
creased intraocular pressure. Weiss and 
Shaffer* also suggested the use of the term 
“ciliary block glaucoma” to focus attention on 
the ciliary body as the site of aqueous misdirec- 
tion. In our patient, release of the final scleral 
flap suture resulted in anterior movement of 
the iris, lens, and ciliary body. This altered the 
normal anatomic relationship between the 
anterior hyaloid face and the ciliary body, per- 
mitting diversion of aqueous into the posterior 
segment. Other factors that may be important 
in the development of this form of glaucoma 
include swelling of the ciliary processes, ante- 
rior rotation of the ciliary body and anterior 
lens movement from the use of miotics, and a 
small, crowded anterior segment. Our case did 
involve synechial angle closure, which may 
predispose to malignant glaucoma.’ 

The proper and timely recognition of malig- 
nant or ciliary block glaucoma is important, 
because the proper treatment differs markedly 
from other causes of postoperative flat anterior 
chamber associated with increased intraocular 
pressure. It can sometimes be difficult to differ- 
entiate pupillary block from malignant glauco- 
ma; however, a patent iridectomy will relieve 
pupillary block, but not malignant glaucoma. A 
shallow or flat anterior chamber with increased 
intraocular pressure may also occur secondary 
to suprachoroidal hemorrhage after filtering 
surgery. In malignant glaucoma, the choroid 
and retina remain in their normal anatomic 
positions, in contrast to the chorioretinal eleva- 
tion with suprachoroidal hemorrhage. Ultra- 
sonography is often useful When hazy media or 
pupillary miosis prevent adequate ophthal- 
moscopy. 

Significant complications may occur follow- 
ing argon laser release of scleral flap sutures 
after trabeculectomy. Early detection and treat- 
ment of these problems require close postoper- 
ative care and frequent reexamination. 
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A 17-year-old girl with mesodermal dysgene- 
sis and chronic open-angle glaucoma was being 
treated with maximum antiglaucoma medica- 
tions in each eye. In February 1988, her correct- 
ed visual acuity was R.E.: 20/25 and L.E.: 20/70 
for distance. Both corneas were clear but slight- 
ly enlarged. Her irides were blue and her pupils 
were miotic from pilocarpine therapy. 

Intraocular pressure was 16.0 mm Hg in each 
eye. The right pupil was normal. The left pupil 
was pulled inferonasally by three strands of iris 
tissue attached to a posterior embryotoxon at 
the 4, 7, and 7:30 o’clock meridians (Fig. 1). 
Gonioscopy of the left eye showed considerable 
iris tissue extending toward the corneal endo- 
thelium in the latter two strands. Goldmann 
perimetry of the right eye showed a superior 
arcuate scotoma; the left eye (4-mm dilated 
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Fig. 1 (Chang, Lee, and Christensen). lridocorneal 
adhesions in a miotic pupil causing visually sig- 
nificant corectopia. 


pupil) showed a superior nasal step and an 
inferior paracentral scotoma. 

Since visual acuity in the left eye was previ- 
ously 20/25 and the worsening corectopia 
caused by progression of the iridocorneal adhe- 
sions was possibly impairing her visual acuity 
and visual field, it was thought that laser lysis 
of the iridocorneal adhesions would be of some 
visual benefit. Preoperatively her endothelial 
cell counts were 1,700 cells/mm in the right eye 
and 1,400 cells/mm in the left eye (normal, 
2,400 cells/mm). 

In April 1988, a total of 170 applications were 
given with the argon laser photocoagulator 
(50-~m spot size, 0.1 and 0.2 second, with 
power settings of 600 to 900 mW). The adhe- 
sions in the 4 and 7:30 o’clock meridians were 
lysed but the nonpigmented adhesion at the 7 
o'clock meridian was only thinned out. In June 
1988, another unsuccessful attempt was made 
with the argon laser, using 200 applications at 
similar settings (power 600 to 1,700 mW). The 
adhesion was broken after 44 Q-switched appli- 
cations of 2.5 mJ with the Nd:YAG laser and a 
contact lens. There were no complications. 
Postoperatively, corrected visual acuity in the 
left eye improved to 20/25, there was a 10- 
degree gain in the patient’s superonasal field 
and her inferior paracentral scotoma had disap- 
peared (4-mm dilated pupil). We thought this 
was Significant and related to centration of the 
pupil by approximately 1 mm superonasally 
(Fig 2). Intraocular pressure was 16 mm Hg in 
the operated on eye the next day. Follow-up 
examinations at one, three, and six months 





Fig. 2 (Chang, Lee, and Christensen). Superonasal 
displacement of the miotic pupil after Nd:YAG laser 
treatment of the adhesions in the 4, 7, and 7:30 
o'clock meridians. 


after surgery showed no further change. The 
endothelial cell counts were unchanged. 

Argon' and Nd:YAG lasers’ have been used 
for the lysis of iridocorneal adhesions. Their 
advantages and disadvantages are similar to 
those for producing iridotomies.’ Reported 
complications are relatively few provided one 
focuses at least 0.5 mm away from the corneal 
endothelium and the lowest efficacious power 
is used to avoid the risk of damaging Desce- 
met’s membrane.’ 

Our case suggests that in mesodermal dys- 
genesis, Nd:YAG laser can be used to lyse the 
iridocorneal adhesions associated with visually 
significant corectopia, particularly in situations 
where the argon laser has been ineffective. We 
used the Nd:YAG laser for lysis of the irido- 
corneal adhesion after two failures with argon 
laser, because the Nd:YAG laser does not re- 
quire pigmentation for its effect. It may be 
superior to the argon laser for lysis of nonpig- 
mented strands.” 
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Mucoepidermoid carcinoma of the conjunc- 
tiva is an aggressive variant of squamous cell 
carcinoma that has a propensity to recur after 
excision and to invade the eye.' Recognition of 
this entity at its earliest stage is potentially the 
best means to insure adequate surgical excision 
and minimize patient morbidity. The following 
case of intraepithelial neoplasia of the conjunc- 
tiva demonstrated dysplastic mucus-producing 
cells. We interpreted this lesion as the pre- 
invasive stage of mucoepidermoid carcinoma. 
In a 66-year-old woman, a papillary lesion of 





Fig. 1 (Margo and Groden). An ele 
mass containing a network of branching blood ves- 
sels is present at the 7 o’clock meridian. 





vated gelatinous 


the conjunctiva at the 7 o'clock meridian of the 
corneoscleral limbus was discovered during 
routine eye examination. The lesion was slight- 
ly elevated, 3.5 mm in diameter, and contained 
an arborizing network of branching blood ves- 
sels (Fig. 1). The lesion was surgically excised. 

Cores of fibrovascular tissue were covered by 
thickened, nonkeratinizing epithelium. Nor- 
mal epithelial maturation was absent and indi- 
vidual cells were cytologically atypical (Fig. 2). 
Dysplastic cells occupied more than two thirds 
of the epithelium. Numerous mitotic figures 
were present, some in the superficial third of 
the epithelium. Normal goblet cells were not 
present, but atypical cells with gray, foamy 
cytoplasm were scattered throughout all levels 
of the epithelium. Dysplastic cells also envel- 
oped vacuoles of varying size containing cellu- 
lar debris. The foamy cytoplasm of atypical 
cells stained strongly positive with periodic 
acid-Schiff, Alcian blue, and mucicarmine. 

This lesion was unusual because it was papil- 
lomatous and contained dysplastic mucus- 
producing cel1ls.™ It was inferred that the 
biphasic pattern of intraepithelial differentia- 
tion represents a precursor to mucoepidermoid 
carcinoma. Although the mucous component 
has been identified in the early invasive stages 
of most cases of mucoepidermoid carcinoma 
reported in the literature, in one patient mucin- 
secreting cells did not occur until the tumor 
invaded the eye.’ 

The distinction between squamous epithelial 
dysplasia with mucoepidermoid features and 





Fig. 2 (Margo and Groden), Delicate fibrovascular 
cores of tissue are lined by dysplastic epithelium 
containing scattered large atypical cells with gray, 
foamy cytoplasm (arrow 8), which stained positive for 
mucin (hematoxylin and eosin, x 45). 
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E conventional squamous epithelial dysplasia 
¿o may be clinically important since mucoepider- 
moid carcinoma is a locally aggressive neo- 
plasm.’ 
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Leber’s optic neuropathy is a maternally in- 
herited disease that results in optic nerve atro- 
phy, which causes permanent loss of vision. 
Since mitochondrial DNA is transmitted mater- 
nally,’ a disorder in mitochondrial DNA is 
suggested. Recent investigation found that a 
mitochondrial DNA replacement mutation cor- 
related with this disease in nine of 11 pedi- 
grees. This mutation converted the highly con- 
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served arginine to a histidine at codon 340 in 
the reduced nicotinamide-adenine dinucleotide 
subunit 4 gene (nucleotide position 11778 in the 
mitochondrial DNA) and thereby eliminated 
the SfaNI site. The mechanism of this disease i is 
still unknown, but these factors provide a sim- 
ple diagnostic test. ™ Es 

A 32-year-old man complained of visual ee 
in his right eye. His visual acuity was R.E.: . 
20/1,000 and L.E.: 20/30 at the initial examina- 
tion. A centrocecal scotoma and an optic nerve 
fiber bundle defect were present in the right. 
eye initially and in both eyes one month lat 
Results of fluorescein angiography and. el 
troretinography were unremarkable. Pa 
D-15 testing of the right eye showed acquire 
dyschromatopsia of the red-green axis. Resu 
of physical examination including neurologi 
study were unremarkable. The patient’s 35- 
year-old brother (Fig. 1) had first noted visual 
loss in his right eye at 18 years of age. His _ 
visual acuity was R.E.: 20/1,000 and L.E.: 20/60. 
Hyposmia, reduced acuity of taste, and numb- 
ness appeared. His visual acuity at age 35 years 
was light perception in the right eye and hand 
movements in the left eye. Optic atrophy was 
present bilaterally. 

To determine the diagnosis of Leber's optic 
neuropathy we analyzed the mitochondrial 
DNA. Leukocyte pellets of these brothers, their 
sister, and two independent normal individuals 
were isolated from 20 ml of peripheral blood. 
The mitochondrial DNA was obtained from the 
leukocyte pellets by using Hirt’s method.’ 
Oligonucleotides (sense 24 mer between 11660 
and 11683 [ATTCTCATCCAAACCCCCTGAA 





Fig. 1 (Hotta and associates). Pedigree. Shaded 
symbols indicate the affected brothers; numbers at- 
lower right indicate age in years; H-2 is the proband: i. 
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Fig. 2 (Hotta and associates). 2% agarose gel elec- 
trophoresis of originals of polymerase chain reaction 
amplified DNA (O) and polymerase chain reaction 
amplified DNA cut by SfaNI (5). DNAs were ampli- 
fied using normal individuals SIND N2 the patie nt’s 
brother (1), the patient (2), and the patient’s sister 
(3), The StaNI doublet (117,95 base pair) was not 
resolved because we used 2% agarose gel instead of 
2.5% Nubdieve plus 0.9% Seakem agarose gel. Sizes 
are expressed in base pairs. 


GC] and antisense 24 mer between 11896 and 
11919 [GAGAACGTGGTTACTAGCACAGAG]) 
were prepared by using the DNA synthesizer 
(Applied Biosystems, DNA Synthesizer). 
About 100 ng of the DNA was amplified by 
means of the DNA amplification system (Perkin 
Elmer Cetus).° After the DNA purification, the 
fragment DNAs were digested by restriction 
enzyme SfaNI (New England Biolab) and Fok | 
(Takara Biomedicals). The samples underwent 
electrophoresis on 2% agarose gel. The 123 base 
pair DNA ladder (Bethesda Research Laborato- 
ries) was used as a DNA size marker. 

After the DNA amplification, the gel electro- 
phoresis showed 200 base pair fragments corre- 
sponding to the nucleotides between nucleo- 


tide position 11684 and nucleotide position 


11895 in the mitochondrial DNA (Fig. 2). Ap- 
proximately 100 base pair bands (117 base pair 
and 95 base pair, probably doublet) were de- 
tected in the two normal individuals but no 
SfaNI sites were found in the two brothers and 
their sister. The pattern of digestion by Fok | 
identified the amplified fragment and con- 
firmed the DNA quality. This result demon- 
strated that the two brothers and their sister 
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have a point mutation at nucleotide position 
11778 in the mitochondrial DNA and these two 
brothers had Leber’s optic neuropathy and the 
sister is a carrier and could develop the disease. 

Because this procedure requires only a small 
amount of blood and can be performed rapidly, 
this method is useful for the diagnosis of the 
disease. 
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Gliomas of the optic nerve head are rare, but 
frequently described, intraocular lesions asso- 
ciated with neurofibromatosis. Neurofibroma- 
tosis has recently been subdivided clinically 
and genetically into two distinct diseases, NF-1 
(the Von Recklinghausen type) and NF-2 (the 
bilateral acoustic neuroma type.') We reviewed 
the previously reported cases of optic disk 
gliomas in neurofibromatosis to determine to 
which type they belong. There are three re- 
ports,” two of which include ocular histopath- 
ologic findings. All represent the bilateral 
-acoustic neuroma type. In Stallard’s case’ a left 
- optic disk glioma was found in a 19-year-old 
man with progressive ataxia and right deaf- 
ness. Deafness and multiple neurofibromas 
were present in other family members. In Gold- 
smith’s® and Saran and Winter’s' cases (a 26- 
year-old man and 17-year-old girl, respectively) 
the optic disk gliomas were bilateral. Both pa- 
tients showed café au lait spots, multiple 
neurofibromas, meningiomas, and schwanno- 
_ mas and both were deaf. 

Pearson-Webb, Kaiser-Kupfer, and Eldridge’ 
described the frequent occurrence of posterior 
capsular lens opacities with the bilateral acous- 
tic neuroma type. Until now no other ocular 
conditions have been attributed to this specific 
genetic disorder. As with optic disk gliomas, all 
reported intraocular lesions associated with 
neurofibromatosis must be scrutinized and, 
where possible, segregated into manifestations 
of the Von Recklinghausen or bilateral acoustic 
neuroma types. 
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Indirect Viewing of the Periphery of 

the Ocular Fundus Through a Plane 
Mirror $ 
Elisha Bartov, M.D., 
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Indirect ophthalmoscopy of the periphery of 
the ocular fundus requires obl ique viewing ino 
relation to the plane of the iris.' This is usually 

easily obtained by asking the patient to look» 
away from the direction of examination or by. 
the examiner being positioned appropriately in = 
relation to the patient’s,eye. In certain in- 
stances, however, it is difficult and sometimes. > 
impossible to attain an angle oblique enough to oo 
view the fundus periphery. This is particularly ` 
true for the temporal periphery in such condi- 
tions as severe fixed esotropia, in uncoopera- 

tive patients, especially infants and children, 
or in instances where ocular movements are 
restricted and a high nasal bridge does not 
permit oblique viewing of the pupil from the 
nasal side. 

We developed a method for easily obtaining 
the required oblique indirect view of any seg- 
ment of the periphery of the eye. This method 
involves holding a plane mirror on the side of 
the examined eye away from the observer. The 
examiner uses a binocular indirect ophthalmo- 
scope and a +30-diopter or +20-diopter lens. 
However, instead of aiming at the patient's 
pupil, the indirect ophthalmoscopy system is 
aimed at the image of the pupil | reflected in the < 
plane mirror (Figs. 1 and 2). A change in the 
inclination of the mirror results in a twofold 
change in the angle in which the pupil is 
viewed. This allows great flexibility in changing 
the viewed retinal area, from viewing the ex- 
treme periphery to viewing more centrally lo- 
cated areas of the retina. Easy compensation 
for changes in the direction of view of the 
patient’s eye are allowed with this method. The œ 
up-down and left-right relationships obtained =. 
with this system are different from those seen ~ 
normally in indirect ophthalmoscopy. These- 
relationships are depicted in Figure 1 e 

This method of viewing of the periphery of | 
the fundus of the eye has the advantage of: 
noncontact examination. This is particularly .- 
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Fig. 1 (Bartov and associates). The optical relation- 
ships between the various elements of the system are 
depicted. The upper part of the figure shows a side 
view demonstrating the path of the principal ray. 
The lower part of the figure shows a frontal view 
demonstrating the up-down, left- right orientation of 
the image of the fundus in the mirror and in the 
indirect lens, in relation to the original image shown 
with arrows in the patient’s pupil. 


important in painful, postoperative , trauma- 
tized, or inflamed eyes, and in the examination 
of infants and children. 

When initially using this technique, there is a 
tendency to focus on the real pupil instead of 
the image of the pupil in the mirror; however, 
with a little practice this is easily overcome. 





Fig. 2 (Bartov and associates). Method of holding 
the mirror and the patient’s eyelid in the course of 
examination of the temporal periphery is demon- 
strated. 


We found the Haag-Streit 900 slit-lamp mirror 
convenient for this purpose, because it is an 
optically excellent mirror, the narrow upper 
part of the mirror is easy to hold, its edges are 
rounded to avert damage to the patient’s skin, 
se it is readily available in our clinic. Howev- 

r, any other similar mirror will certainly serve 
the examiner just as well. 
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In IgA nephropathy, which is one of the most 
common forms of glomerulonephritis,'" IgA is 
characteristically found in the glomerular 
mesangium. Recurrent episodes of macroscop- 
ic hematuria in conjunction with upper respira- 
tory tract infections are aspects of the typical 
clinical pattern in children, but may also be 
seen in adults. Microscopic hematuria, or pro- 
teinuria, or both, are present in most patients 
between bouts. The presence of circulatory IgA 
immune complexes, raised serum IgA and 
polymeric IgA, as well as extrarenal vasculature 
IgA deposition indicates the systemic nature of 
IgA nephropathy. 

Episcleritis or scleritis has been reported in 
3% to 18%*° and keratoconjunctivitis sicca in 
1.3%" of patients with IgA nephropathy who 
had no other associated disease. Iritis, howev- 
er, has only been reported in a few adult 
patients.’ 


Case 1 

Since the age of 10 years this otherwise 
healthy girl had biopsy-proven IgA nephropa- 
thy with episodes of macroscopic hematuria 
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together with upper respiratory tract infec- 
tions. There was no history of uveitis- 
associated disease. 

At the age of 11 years she developed photo- 
phobia and irritation in her left eye. Ophthal- 
mologic examination showed slight ciliary in- 
jection, small precipitates, and light cellular 
flare in the anterior chamber. Local corticoste- 

roids and mydriatics gave prompt effect and the 
- treatment was discontinued after three weeks. 
During the following nine months she had 


`- — three relapses of iritis with the same symptoms 

ooa and she seemed to have been corticosteroid- 
=o . dependent. The last relapse occurred in con- 
nection with a tonsillectomy. 





Chest x-ray was normal. Serum electrophore- 
sis and IgA concentration, antinuclear factor, 
and gliadin antibody titers were normal. HLA 
typing was B27 negative. 


Case 2 
This girl had biopsy-proven IgA nephropathy 
since the age of 7.3 years. The clinical pattern 
included microscopic hematuria and episodes 
of macroscopic hematuria in connection with 
upper respiratory tract infections. She had not 
had any symptoms in joints and skin or of 
allergic disease. Serum IgA concentration and 
the anti-DNA antibody titer had been normal. 
At 15 years of age she developed bilateral 
conjunctivitis and at the age of 15% years 
bilateral iritis. The iritis appeared together with 
an upper respiratory tract infection. Both eyes 
showed pericorneal vasodilation, micropre- 
cipitates, and cellular flare. The symptoms dis- 
appeared in a few weeks with atropine and 
local corticosteroid treatment. No relapses 
have occurred during the following six years. 
The pathogenesis and immunologic abnor- 
malities in anterior uveitis are poorly defined 
and the cause is often unknown, Some diseases 
associated with anterior uveitis are character- 
ized by circulating immune complexes or in- 
creased serum IgA. A systemic disease with 
mainly ocular symptoms has therefore been 
suspected in some cases of idiopathic uveitis. 
The appearance of uveitis in our two patients 
with IgA nephropathy is in accordance with the 
view of IgA nephropathy as a systemic disease. 
It is interesting that the uveitis relapsed in the 
postoperative period after a tonsillectomy in 
the first patient, and that the iritis was precipi- 
tated by an upper respiratory tract infection in 
the second patient. Increased circulatory levels 
of immune complexes and polymeric IgA may 


ao = be present during both conditions. 





Since anterior uveitis and IgA nephropathy — 
may be associated in children, as well as in ` 
adults,? we suggest that examinations of pa- 
tients with iridocyclitis include a history of 
episodes of macroscopic hematuria and a uri- — 
nalysis. : 
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As the number of patients infected with the 
human immunodeficiency virus (HIV) increas- 
es, the clinical spectrum of eye disease associ- 
ated with immunosuppression continues to ex- 
pand.'* We recently examined an HIV-infected 
patient with disseminated tuberculosis and oc- 
ular findings presumed to represent florid tu- 
berculous choroiditis. so 

A 34-year-old Puerto Rican man with a- 
known history of intravenous drug abuse was | 
seen because of a persistent cough in December — 
1987. Chest x-rays disclosed a diffuse reticu-. 
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Figure (Blodi and associates). Fundus photographs demonstrating massive, nodular choroidal infiltrate in patient 


with HIV and disseminated tuberculosis infection. 


lonodular infiltrate, and sputum cultures grew 
Mycobactertum tuberculosis. A triple drug regi- 
men of isoniazid, rifampin, and ethambutol 
was initiated. One month later the patient de- 
veloped persistent fever and weight loss. He 
was found to be HIV-1 seropositive. Over the 
next ten months the patient's clinical condition 
progressively deteriorated. Despite continued 
use of antituberculous therapy, he was admit- 
ted to the hospital in October 1988 with mental 
status changes and was found to have tubercu- 
lous meningitis and lumbar osteomyelitis. Re- 
peated systemic examination showed no evi- 
dence of fungal, protozoal, viral, or spirochetal 
disease. 

Ophthalmologic examination was requested 
in October 1988 because of anisocoria. Visual 
acuity was 20/400 in the right eye and 20/40 in 
the left eye. Slit-lamp examination demonstrat- 
ed extensive granulomatous keratic precipi- 
tates in both eyes and a secluded pupil on the 
right, precluding a view of the posterior seg- 
ment. Ophthalmoscopic examination of the left 
eye showed a low-grade vitritis and innumera- 
ble, small yellow-white choroidal infiltrates 
(Figure). In some areas, these infiltrates had 
coalesced into larger, slightly elevated choroi- 
dal nodules. The retina appeared uninvolved. 
A diagnosis of presumed tuberculous choroid- 
itis was made and the patient was treated with 
antituberculous medications. He died eight 
weeks later of a respiratory arrest. The eyes 


were unavailable tor histopathologic examina- 
tion. 

Recent evidence suggests that tuberculosis 
occurs with greater frequency in persons with 
HIV infection.” As demonstrated by our pa- 
tient, tuberculosis in these hosts is often extra- 
pulmonary and may appear earlier than other 
opportunistic infections because of its more 
pernicious nature.** We are aware of only one 
previous report of tuberculous choroiditis in a 
patient with the acquired immunodeficiency 
syndrome.’ Histopathologic examination of the 
yellow-white choroidal nodules in this patient, 
who also had disseminated miliary tuberculo- 
sis, showed mononuclear cell infiltration, case- 
ous necrosis, and numerous acid-fast bacilli. 
The report did not include fundus photo- 
graphs. 

The florid choroidal involvement in our pa- 
tient illustrates the profound effect of HIV- 
induced immunosuppression on the course of 
tuberculosis. The relentless dissemination of 
the infection despite antimicrobial therapy is a 
feature common to other opportunistic infec- 
tions in these hosts. The differential diagnosis 
of choroidal nodules in patients with AIDS 
includes opportunistic infections such as Pneu- 
mocystis carinii, fungi, and atypical mycobacter- 
ia as well as neoplastic disorders such as lym- 
phoma.'” Yellow-white choroidal nodules in 
HIV-infected patients should suggest the pos- 
sibility of disseminated tuberculosis since this 
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treatable disease may be otherwise unsuspect- 
ed. We anticipate that as the number of AIDS 
patients with tuberculosis grows, ocular 
findings similar to those seen in our patient will 
become increasingly more common. 
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Several atypical mycobacteria have been re- 
ported as a cause of keratitis since the first 
observation by Turner and Stinson’ Most of 
these bacteria are rapid growing (Runyon 
group IV).* Mycobacterium marinum, a slow- 
growing bacterium (Runyon group I), has been 
linked with skin diseases such as swimming 










pool or fish tank granuloma. It is distinguished 
from other mycobacteria by its temperature ©. 
optimum at 30 C and poor growth at 37 C. We 
encountered a unique case of ocular ENS ; 
ment. a 
A 43-year-old man developed a central super- 2 
ficial keratitis after a corneal injury in his right 
eye in December 1987 caused by welding mate- 
rial. The keratitis was thought to be a herpesvi- 
rus infection and unsuccessfully treated with 
virustatics. He had reportedly frequented a 
thermal spa some time earlier. He was admitted 
with a severe corneal infiltrate and perforation 
in August 1988. A tectonic penetrating kerato- 
plasty was done on Aug. 31. Direct smears and 
standard cultures yielded no results as to the 
nature of the infectious agent. Three months ` l 
after keratoplasty, stromal infiltrates around = 45 
the sutures appeared. Topical corticosteroids 
and antibiotics resulted in progression of the 
stromal infiltrates (Fig. 1) and complication by a 
painful nodular scleritis (Fig. 2). Serologic 
work-up was unremarkable and results were 
HIV-ELISA negative. A corneal biopsy, per- 
formed with Ziehl-Neelsen stains, showed nu- 
merous acid-fast organisms. The previous cor- 

neal button was then reexamined and many 
acid-fast bacteria were found. On March 16, 
1989, the patient was treated systemically and 
topically with rifampin, streptomycin, isonia- 

zid, kanamycin, pyrazinamide, and a conjunc- 

tival flap. The biopsy specimen showed growth 

of cultures on LOwenstein-Jensen agar after six 
weeks at 28 C. Mycobacterium marinum was 
identified, resistant to isoniazid, streptomycin, 

and sensitive to ethambutol and rifampin. In- 










Fig. 1 (Schönherr and associates). Dense white _ 
stromal infiltrates associated with M. marinum along. 
the suture tracks in the right eye five months after 

penetrating keratoplasty. et 














Fig. 2 (Schönherr and associates). Nodular scleritis 
in the right eye associated with M. marinum stromal 
keratitis. 


tradermal skin tests were positive for M. mari- 
num, and negative for M. tuberculosis, M. 
fortuitum, M. abscessus, and M. avium. After 
systemic therapy with rifampin, minocycline, 
and ethambutol the nodular scleritis disap- 
peared completely, the cornea vascularized, 
and the infiltrates disappeared. Anterior seg- 
ment surgery for visual rehabilitation was 
planned. 

The agent of specific skin lesions, M. mari- 
num cannot elicit systemic disease because of 
its low temperature optimum at less than 30 C.° 
We have observed this slow-growing mycobac- 
terium associated with stromal keratitis and 
nodular scleritis that may also be seen in M. 
leprae infections.* Laboratory studies of all cor- 
neal buttons with stromal keratitis of unknown 
origin should include acid-fast stain® and cul- 
tures at low temperatures for exclusion of my- 
cobacterial disease. 
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Lattice and granular corneal dystrophies are 
well described corneal stromal dystrophies 
with autosomal dominant inheritance.’ Rarely, 
they have been reported to occur together as 
“atypical granular dystrophy.’”* Keratoconus 
also has been well described. Yet, its status asa 
primary corneal dystrophy and its inheritance 
still are uncertain.’ In a study utilizing com- 
puter-assisted corneal topography, Rabinowitz 
and associates’ suggested that keratoconus is 
almost always bilateral with autosomal domi- 
nant inheritance. There is a published report of 
a patient with keratoconus with anterior stro- 
mal opacities that were shown histologically to 
be amyloid.’ We encountered a unique case of 
keratoconus and lattice and granular dy- 
strophies demonstrated histologically in the 
same eye. 

Our patient, a 64-year-old woman, first had 
noted decreased vision in her right eye as a 
teenager. Her vision gradually deteriorated 
over the next 20 years and “a corneal dystro- 
phy” was diagnosed in her late 30s. Her gradu- 
al visual deterioration continued for many 
years but accelerated at age 63 years. 

On examination her best-corrected visual 
acuity was counting fingers in the right eye and 
20/200 in the left eye. Both corneas had central 
linear and branching spicules as well as discrete 
granular opacities in the anterior stroma (Fig. 
1), The right eye had apical and inferotemporal 
corneal thinning documented by corneoscopy. 
Keratometric readings were R.E.: 41.75 x 48.75 
axis 90 and L.E.: 42.50 x 43.50 axis 90. Nuclear 
sclerosis was present bilaterally but was much 
more prominent in the right eye. The ocular 
fundi were unremarkable. The right eye also 
had an enlarged axial length of 29.1 mm. 

The patient underwent keratoplasty, extra- 
capsular cataract extraction, and intraocular 
lens implantation in the right eye. The kerato- 
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Fig. 1 (Smith and associates). Slit-lamp photo- 
graph of the right eye demonstrates central corneal 
thinning with discrete granular opacities in the ante- 
rior stroma interspersed with more posteriorly locat- 
ed linear and branching spicules. 


plasty button was examined by light and elec- 
tron microscopy. 

Histopathologic findings consistent with ker- 
atoconus included thinning of the central stro- 
ma, fragmentation of Bowman’s membrane, 
and positive staining for iron in the basal epi- 
thelial cells at the base of the cone. In both the 
anterior and posterior stroma there were gran- 
ular deposits (Fig. 2) that stained bright red 
with Masson trichrome stain. Electron micros- 
copy demonstrated that these deposits were 
composed of electron-dense material that var- 
ied from angular granules to apertured hollow, 
cylindrical forms. These deposits were consis- 
tent with granular dystrophy. Findings consis- 
tent with lattice corneal dystrophy included 
midstromal elliptical deposits that stained 
more basophilic with Masson trichrome stain 
and exhibited birefringence and red-green di- 
chroism when stained with Congo red stain 
and viewed through a polarizing filter. Electron 
microscopy confirmed that these deposits were 
composed of fine filaments consistent with am- 


yloid. 





Fig. 2 (Smith and associates). Histologic section of 
corneal transplant specimen of the right eye discloses 
granular deposits in the anterior and posterior stro- 
ma and elliptical deposits in the midstroma (Masson 
trichrome, X 62). 


Folberg and associates? described four pa- 
tients with both lattice and granular corneal 
dystrophies who trace their families to the 
province of Avellino, Naples, Italy. Our patient 
also traces her family’s origin to Avellino, Italy, 
and has at least five other relatives known to be 
affected with a “corneal dystrophy.” Examina- 
tion of these affected individuals will allow us 
to determine whether the corneal abnormalities 
in our patient are familial or merely represent 
unusual, sporadic occurrences in a single pa- 
tient. 
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Contact lens cleaning solution, when incom- 
pletely rinsed from the lens before insertion, is 
an irritant to the eye. | have recently seen 
several cases of accidental application of con- 
tact lens cleaning solution. The patients appar- 
ently thought they were using a bottle of arti- 
ficial tears and inadvertently placed drops of 
the concentrated cleaning agent in their eyes. 
The pain was immediate and the patients, rea- 
lizing what had happened, quickly rinsed their 
eyes with tap water. In all cases, there was a 
chemical epithelial keratitis. The more severe 
cases required antibiotic ointment, topical 
cyclopentolate hydrochloride 1%, and patch- 
ing. After 24 hours of patching, the corneal 
epithelium healed completely. 

Contact lens wearers often have bottles of 
lens cleaner as well as lubricating agents. Sev- 
eral companies that produce both lens cleaners 
and lubricating agents use identically sized and 
shaped bottles for these two different products 
(Figure). This similarity in packaging may play 
a role in the accidental use of the lens cleaner. 
Companies that package their lens cleaner and 








Figure (To), Identically sized and shaped bottles of 
contact lens cleaner and lubricating agents. 


artificial tears in this manner have been notified 
of this potential cause of confusion among their 
patrons. 
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Floppy eyelid syndrome is a disorder charac- 
terized by easily everted, lax upper eyelids and 
concomitant chronic keratoconjunctivitis.! It 
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typically affects overweight men, and often 
responds to surgical tightening of the lax, re- 
dundant eyelid tissues.” The upper eyelids are 
more commonly involved, but the disease has 
been noted to involve the lower eyelids as well.” 
We treated a patient with floppy eyelid syn- 
drome in whom all four eyelids were involved. 
The lower eyelids had particularly severe in- 
volvement with marked lower eyelid ectropion. 

A 43-year-old obese black man had a five-year 
history of bilateral ocular irritative symptoms 
and a two-year history of gradually progressive 
bilateral lower eyelid ectropion. He had been 
treated with numerous ocular medications, in- 
cluding lubricants, antibiotics, and corticoste- 
roids, without significant improvement. His 
medical history was significant for obesity with 
pickwickian respiratory syndrome, and for hy- 
pertension; there was no history of any unusu- 
al connective tissue disorder, and no history of 
nocturnal eyelid eversion during sleep. 

Ocular examination disclosed visual acuity of 
R.E.: 20/30 and L.E.: 20/30. There was moderate 
racial proptosis. All four eyelids were lax, re- 
dundant, and rubbery, with poor eyelid-cornea 
contact; the upper eyelids were easily everted 
with gentle digital eyebrow elevation. Severe 
bilateral lower eyelid ectropion with inflamma- 
tion and early keratinization of the tarsal con- 
junctiva was present (Fig. 1). Biomicroscopy 
disclosed bilateral papillary conjunctivitis with 
mild diffuse corneal punctate staining. The tear 
film was poor, with mucous strand formation. 

Floppy eyelid syndrome was diagnosed. The 
lower eyelid ectropion was treated surgically: 
lower eyelid horizontal shortening via bilateral 
tarsal strip procedures was augmented by 
placement of absorbable marginal rotation su- 





pray 


Fig. 1 (Goldberg and associates). Preoperative ap- 
pearance of patient with marked bilateral lower eye- 
lid ectropion. 











Fig. 2 (Goldberg and associates). Appearance E 
patient three months after lower eyelid horizontal 


shortening and marginal rotation. Resolution of low- -` 


er eyelid ectropion. Upper eyelids still evert with 
gentle upward traction. 


tures. Postoperatively, the patient demonstrat- 
ed resolution of the lower eyelid ectropion; the 
upper eyelids were still lax and easily everted 
with gentle upward traction (Fig. 2). 

Although this case of severe lower eyelid 
ectropion associated with floppy eyelid syn- 
drome was unique, it is not a surprising find- 
ing. By an unknown mechanism the floppy 
eyelid syndrome affects the tarsus and support 
structures of the upper and lower eyelids, re- 
sulting in laxity and in poor corneal-eyelid 
contact. In the lower eyelids, horizontal laxity 
and marginal instability predispose the eyelid 
to rotational malposition; in our patient, racial 
proptosis may have been a contributing factor 
that led to the marked ectropion. This case 
demonstrates that lower eyelid involvement 
may be significant clinically in floppy eyelid 
syndrome. 

Upper eyelid surgical shortening has proven 
to be beneficial in many cases of floppy eyelid 
syndrome.** We suggest that, by similar rea- 
soning, surgical shortening to address horizon- 
tal laxity of the lower eyelid should be consid- 
ered in cases characterized by significant lower 
eyelid involvement. 
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Results of a Temporary Balloon Buckle 
in the Treatment of 500 Retinal 
Detachments and a Comparison With 
Pneumatic Retinopexy 


EDITOR: 

The most interesting article, “Results of a 
temporary balloon buckle in the treatment of 
500 retinal detachments and a comparison 
with pneumatic retinopexy,” by I. Kreissig, J. 
Failer, H. Lincoff, and F. Ferrari (Am. J. Oph- 
thalmol. 107:381, April 1989), raises several 
concerns. The summary states that the pri- 
mary attachment rate was 91% “with para- 
bulbar balloon and cryopexy” in 454 of 500 
eyes. Later in the article the authors state that 
125 patients required a second operation with 
laser photocoagulation. It would be preferable 
to state that the initial operation achieved re- 
attachment in 66% of eyes, and that with the 
second procedure it was achieved in 91%. 

Drs. Lincoff and Kreissig, the co-inventors 
of the balloon, have previously reported in 
chronological order, single operation success 
rates of 82/100 (82%),' 278/320 (87%),* and 
now 91%, suggesting a definite learning 
curve. It is commendable that they have at- 
tained this high level of skill, but other sur- 
geons have reported lower rates, such as 
14/19 (73%),? 16/20 (80%),* 11/15 (73%),? and 
18/28 (64%).° 

In the Results section the authors describe 
five complications. One wonders why they 
did not describe the eyes that had postopera- 
tive vitreous hemorrhage, and new retinal 


breaks. In the Discussion, the authors state 
that “except for choroidal effusion in one eye 
there were no intraocular complications.” 
This statement overlooks their cases of post- 
operative proliferative vitreoretinopathy, vit- 
reous hemorrhage, and new retinal breaks. 
The last is particularly important in light of 
two recent series that have reported five of 28 
(18%)* and nine of 52 (17%) new breaks after 
the balloon operation. 

They compared their results to a “similar” 
group treated with the gas bubble. This simi- 
lar control group are the data from ten papers 
from the literature, a dissimilar group. They 
provided a list of the preoperative features in 
their balloon cases. Unfortunately, preopera- 
tive data are not available for all of the 500 
cases in which gas was used, but it is avail- 
able in the two largest series of pneumatic 
retinopexy procedures (their references 15 
and 19). The balloon group included pseu- 
dophakia in one of 500 (0.2%) and macular 
detachment in 93 of 500 (18%). But in the two 
largest pneumatic retinopexy series, there 
was pseudophakia in 70 of 203 (34%), and 
detachment of the macula in 114 of 203 (56%). 
This indicates that the two groups are not 
similar and should not be used for compari- 
son. 

This comparison contrasts the work of an 
experienced balloon surgeon with that of sur- 
geons reporting their initial experience with a 
new technique. Kreissig and associates report 
the highest cure rate to date and compare it 
to pneumatic retinopexy papers with variable 
results. A more accurate comparison would 
have included the various other papers on the 
balloon method that give lower cure rates. 
The authors omitted four other papers on the 
results of pneumatic retinopexy. These four 
papers all reported results that were better 
than the average of the ten papers they chose 
for their comparison in Table 3 (reference 5 
below and their references 29, 31, and 33). 

GEORGE F. HILTON, M.D. 

San Francisco, California 

PAUL E. TORNAMBE, M.D. 

San Diego, California 

W. SANDERSON GRIZZARD, M.D. 
Tampa, Florida 
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Reply 


EDITOR: 

Drs. Hilton, Tornambe, and Grizzard are 
concerned that in our summary we state that 
91% of 500 detachments were attached with a 
balloon and cryopexy and that in the Material 
and Methods we state supplemental laser was 
applied to 125 eyes. They would prefer that 
the laser be recorded as a second operation. 
Supplemental laser was applied once each to 
125 eyes, in which all or part of the break was 
too posterior to be reached by the cryoprobe. 
The summary would have been more accurate 
if it had been stated that in 91% of the eyes 
attachment was achieved with a parabulbar 
balloon and coagulation, either cryopexy or 
laser. 

Drs. Hilton, Tornambe, and Grizzard are 
concerned about our choice of the 500 retinal 
detachments treated with pneumatic retino- 
pexy that we used for comparison. We picked 
the ten largest series in which the selection of 
patients conformed to the criteria for selecting 
patients for the balloon, namely, an uncom- 
plicated detachment with one break or group 
of breaks smaller than one clock hour. All of 
the reports on gas are from retinal surgeons 
of some distinction. Half are from Hilton, 
Tornambe, Grizzard, and Dominguez. 

Although the lower incidence of macular 
detachment in the balloon population might 
bias the balloon for better visual result, we 
did not compare visual results. They complain 
that anatomic results were prejudiced by the 
presence of 70 pseudophakic patients in their 
series, as opposed to one in the balloon se- 
ries. Pseudophakic patients have only recent- 
ly been treated in Tubingen, hence the single 
patient; however, there were 61 aphakic pa- 
tients in the balloon series, which Drs. Hil- 
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ton, Tornambe, and Grizzard have over- 
looked. 

They take issue with our statement in the 
Discussion that, “except for choroidal effu- 
sion in one eye there were no intraocular 
complications from the balloon insertion.” 
They ask that we take note of our incidence of 
proliferative vitreoretinopathy, new breaks, 
and hemorrhages. At that point in the Discus- 
sion, we were intent upon contrasting the oc- 
currence of the 11 intraocular complications 
listed; all of these occurred after the gas oper- 
ation and none after the balloon. We dis- 
cussed postoperative development of prolifer- 
ative vitreoretinopathy and new breaks. 
Hemorrhage did not occur. The 70 intraocular 
hemorrhages were present preoperatively, 
and were recorded in the Material and Meth- 
ods. 

The postoperative incidence of proliferative 
vitreoretinopathy and new retinal breaks was 
the primary issue of our paper. We maintain 
that an extraocular procedure, whether a bal- 
loon or a sponge buckle, does not increase 
the natural incidence of proliferative vitreo- 
retinopathy or new breaks. As evidence we 
cited the low incidence of new breaks (seven 
of 500) and proliferative vitreoretinopathy 
(one of 500) in the detachments treated with 
the balloon. 

The incidence of new breaks after an intra- 
ocular injection of gas is ten times greater and 
proliferative vitreoretinopathy 18 times great- 
er. The difference is significant (P = .0002) 
and supports our contention that intraocular 
gas provokes the vitreous. Drs. Hilton, 
Tornambe, and Grizzard make no effort to re- 
fute this conclusion. 

We have considered and rejected a random- 
ized controlled study. We have used the ex- 
panding gas technique for more than a dec- 
ade,'* and we have experienced all the 
complications reported. In contrast, with the 
balloon operation and some experience with 
itt optimal reattachment rates, such as 94 of 
100 (94%)° and 43 of 48 (90%), were obtained 
by others as well. Therefore we think that to 
treat 500, or even 100, uncomplicated detach- 
ments with intraocular gas at this point, sole- 
ly to meet the criteria for randomization, 
would be frivolous. 

I. KREISSIG, M.D. 

J. FAILER, M.D. 
Tübingen, West Germany 
H. LINCOFF, M.D. 

New York, New York 

F. FERRARI, M.D. 
Tübingen, West Germany 
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Corneal Compression Sutures for the 
Reduction of Astigmatism After 
Penetrating Keratoplasty 


EDITOR: 

The article, “Corneal compression sutures 
for the reduction of astigmatism after pene- 
trating keratoplasty,” by M. B. Limberg, S. A. 
Dingeldein, M. T. Green, 5. D. Klyce, M. S. 
Insler, and H. E. Kaufman (Am. J. Ophthal- 
mol. 108:36, July 1989), reported that nine to 
12 months after the use of compression su- 
tures, astigmatism after penetrating kerato- 
plasty was reduced by 48% in ten eyes. The 
ten eyes in the study had an average interval 
of 13 months between penetrating keratoplas- 
ty and placement of the compression sutures. 
In seven of the ten eyes a continuous 10-0 
nylon suture had been left and the compres- 
sion suture added. 

I have two questions: (1) Why wasn’t the 
continuous 11-0 suture removed before add- 
ing the compression suture? A continuous su- 
ture left in place can produce astigmatism; I 
have seen removal of such a suture result in a 
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12-diopter change. (2) 10-0 Nylon is biode- 
gradable. If the authors expected to have a 
continued effect of the compression suture be- 
yond the 11-month follow-up, why didn’t 
they use a 10-0 polypropylene or 10-0 
Mersilene, which are not biodegradable? 
LOUIS J. GIRARD, M.D. 
Houston, Texas 


Reply 


EDITOR: 

We undertook this study to determine if 
placement of compression sutures in the flat 
corneal axis after removal of all interrupted 
sutures could be used for rapid visual rehabil- 
itation of patients after penetrating kerato- 
plasty. We knew that selective suture removal 
would allow reduction of cylinder, but this 
approach involves many patient visits, and 
subsequently requires removal of a large 
number of sutures, with the potential for in- 
creased astigmatism. The technique we used 
in the study was designed to allow removal of 
the running or interrupted 10-0 nylon sutures 
three months postoperatively, without the 
wound separation that would be likely if the 
11-0 suture were removed. Then, two inter- 
rupted sutures could be replaced only if nec- 
essary, to reduce excess cylinder. 

In a preliminary study, we used 10-0 
Mersilene (polyester) sutures in ten patients 
with good initial reversal of cylinder. Two 
months after suture placement, however, 90% 
of the compressive effect was lost; the thin, 
inelastic suture had cut through the tissue, 
because of the tension on the sutures required 
to reverse large amounts of cylinder. To re- 
duce this problem, we chose 9-0 nylon suture 
because of its elasticity and larger diameter. 

The running 11-0 nylon suture, if present, 
was left in place to determine if the effect of 
the compression suture would persist despite 
other wound modeling forces. This allowed us 
to reverse postkeratoplasty astigmatism as 
early as three months after transplantation 
surgery. 

MICHAEL B. LIMBERG, M.D. 
STEVEN A. DINGELDEIN, M.D. 
MARY T. GREEN, M.D. 
STEPHEN D. KLYCE, Ph.D. 
MICHAEL S. INSLER, M.D. 
HERBERT E. KAUFMAN, M.D. 
New Orleans, Louisiana 




















BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 





Clinical Ophthalmology, ed. 2. By Jack J. Kanski. 
Stoneham, Butterworths, 1989. 491 pages, in- 
dex, illustrated. $95 


Reviewed by MALCOLM LUXENBERG 
Augusta, Georgia 


A broad range of medical and surgical topics, 


i l -= divided by anatomy and by disease process, are 
2o covered 


l in this well-illustrated, easy-to-use 
book. It is beautifully laid oùt and has excellent 
photographs and drawings. However, I do 
have some minor objections: the index is help- 
ful but specific page references should be given 
for each topic; some of the terminology used is 
no longer popular in the United States (“acute 
spastic entropion,” for example). Sometimes 
rare entities, such as * “pellucid marginal degen- 
eration of the cornea,” get more emphasis than 
necessary. More attention could be given to 
common conditions and less to surgical tech- 
niques. Occasionally I questioned the diagno- 
sis. In Figure 6.2, for example, which is used to 
demonstrate the ciliary injection of acute ante- 
rior uveitis, the injection is diffuse and appears 
like a conjunctivitis than a perilimbal injection. 
Despite these objections, this is an excellent 
text for the intended audience, residents in 
ophthalmology. Additionally, it is a good refer- 
ence source for ophthalmologists in practice 
who want a brief description as well as good 
illustrations of the various disease entities. The 
book may also be useful to medical students, 
internists, family practitioners, and emergency 
_ physicians; indeed to anyone who sometimes 
= sees patients with ocular disease. 


Management of Facial, Head and Neck Pain. 
Edited by. Barry O. Cooper and Frank E. Lucente. 
Philadelphia, W. B. Saunders, 1989. 368 pages, 
index, illustrated. $75 


Reviewed by Robert H. Spector 
Atlanta, Georgia 


Caring for the patient who has pain can bea 
challenging and sometimes an anxious Clinical 
experience. Accurate diagnosis and proper 
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therapy result from meticulous history-taking 
and physical examination, which are predicat- 
ed on practical knowledge of cranial neuroanat- | 
omy and pharmacology. The authors have suc- 
cessfully organized this mass of information 
into a readable and usable reference book. 

The authors enlisted the knowledge and clin- 
ical experience of 11 other medical and surgical 
specialists. Among them are the usual practi- 
tioners of pain treatment, a neurologist, oph- 
thalmologist, and otolaryngologist, who focus 
on head, eye, ear, nose, and throat pain, Te- 
spectively. The reader is given the further per- 
spectives of specialists in anesthesiology, psy 
chiatry, rehabilitative medicine, and oral 
surgery. | 

The first chapter, “Perspectives in Head and a 
Neck Pain,” summarizes the historical ap- = 
proach to pain management from the ancient = 
civilizations to the modern era of pain research, 
including reviews of the “specific” and “‘inten- 
sive” pain theories, the “gate thesis,” and our 
present knowledge of endorphin physiology. 
The subspecialty text begins with each chapter. 
heading clearly describing the author’s intent. 
These include “Neurologic Causes of Head and 
Face Pain,” “Otalgia,” “Rhinologic Causes of | 
Facial Pain,” “Intraoral Pain,” ‘“Oropharyn- 
geal, Laryngeal, and Neck Pain,” ‘’Cranio- 
mandibular Disorders,” ‘Rehabilitation of 
Neck Pain,” and “Psychiatric Aspects of Head, 
Neck, and Facial Pain.” 

Many chapters begin with some relevant 
anatomy, and those aspects of history-taking 
and physical examination related to the au- > 
thor’s area of interest. Excellent anatomic dia- 0> 
grams accompany the description of temporo- | 
mandibular joint dysfunction, cervical spine — 
disease, stellate ganglion block, and the autos =: 
nomic nerves in the head. Lengthy discussions = 
of differential diagnosis and medications are. > 
often summarized in tabular form. Individual = 
diseases, drugs, and current controversies re- => 
garding pain treatment are succinctly described _ 
and well referenced. The authors provide text, = 
diagrams, and tables that are clearly written- 
and clinically relevant. Despite the relatively 
large number of contributors to this text, and 
its specific focus on pain in the head, face, an 
neck, the editors have avoided the repetition: o 
clinical material. z 


































“The Beak however | is not flawless. It con- 
tains a few scientific errors. For instance, the 
author of the chapter on neurogenic head pain 
mistakenly suggests that a 4% ophthalmic solu- 
tion of cocaine should be used to differentiate a 
first-order from a second-order or third-order 
sympathetic neuron lesion. Despite this glaring 
error, however, the chapter is filled with ex- 
tremely useful clinical information and refer- 
ences. The historical and clinical reviews of 
trigeminal, vasoglossopharyngeal, and occipi- 
tal neuralgia are especially good. 

“Management of Facial, Head and Neck 
Pain” has a unifying and refreshing theme: it 
highlights the value of a multidisciplinary ap- 
proach to medicine. The reader is led to the 
belief that the quickest and most efficient way 
of reaching an accurate diagnosis and prescrib- 
ing proper therapy is to enlist the help of fellow 
clinicians rather than to subject the patient to 
expensive, unnecessary, and sometimes risky 
invasive diagnostic testing. 

The book’s style is straightforward and effec- 
tive. Confronted with a specific clinical prob- 
lem, the reader can begin research with the 
table of contents. The ease of use and the 
comprehensive coverage of the topic make 
Cooper and Lucente’s textbook an asset to any 
clinician who deals with head or neck disease. 





Scientific Foundations and Surgical Treatment 
of Craniosynostosis. Edited by John A. 
Persing, Milton T. Edgerton, and John A. Jane. 
Baltimore, Williams and Wilkins, 1989. 286 
pages, index, illustrated, $158.95 


Reviewed by Jeffrey Nerad 
lowa City, lowa 


_ This well-organized and well-executed text- 

book is a study of the various aspects of 
_craniosynostosis. Based largely on the experi- 
ence of the surgeons at the University of Vir- 
ginia Craniofacial Anomalies Center, the book 
also contains contributions from many other 
experts throughout the world. It is directed to 
plastic surgeons, neurosurgeons, and those 
who specialize in the treatment of craniofacial 
anomalies, 

The text is divided into four sections with a 
question and answer discussion between each 
section. The first section contains the classifica- 
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tion, cause, and genetics of craniosynostosis 
syndromes, The second section encompasses 
the cellular and molecular aspects of bone, 
cartilage, and suture development, together 
with related topics. The third section deals with 
normal and abnormal patterns of craniofacial 
development and techniques for surgical in- 
tervention. The descriptions of surgical pro- 
cedures to correct hypertelorism and vertical 
orbital dystopias should be of interest to oph- 
thalmic plastic surgeons. The final section cov- 
ers intracranial pressure recordings, skull 
molding caps, and the psychological aspects of 
cranial deformity in patients with craniosyn- 
ostosis. 

The organization of topics flows in a logical 
sequence. There is little duplication of material 
despite multiple authors. The text is well refer- 
enced. The photographs, tables, and graphs 
are ese and easy to understand. The sur- 
gical illustrations, done by Craig Luce, are 
superlative. 

This text on the craniosynostosis syndromes 
offers an excellent blend of basic science and 
clinical application. Although this topic is out- 
side the interests of most ophthalmologists, 
this textbook is a valuable resource for those of 
us who are members of a craniofacial disorders 
team. 
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Acute Hemorrhagic Conjunctivitis. Etiology, 
Epidemiology, and Clinical Manifestations. 
Edited by Y. Uchida, K. Ishii, K. Miyamura, and 
S. Yamakazi. Basel, Switzerland, S. Karger, 
1989. 438 pages, index, illustrated. $213.50 


A detailed and scholarly account of the epi- 
demiology, virology, ophthalmology, and neu- 
rology of acute hemorrhagic conjunctivitis by 
52 authorities from Asia, Africa, and the 
Americas. It contains 42 papers and makes an 
effort to cover this new enteroviral conjunctivi- 
tis in its entirety. 


A Color Atlas of Ptosis: A Practical Guide to 
Evaluation and Management. By Jonathan J. 
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Dutton. Singapore, P. G. Publishing, 1989. 156 


pages, index, illustrated. $100 


A good example of what can be done when 


- no limitation is placed on the number of color 
photographs that may be used. Blepharoptosis 
is a highly visual subject and 100 of the 150 
pages in this atlas are devoted to crisp color 
illustrations and their associated diagrams. The 
text itself is short, about 20,000 words, the size 
of a chapter on blepharoptosis in a major text- 
= book. The total effect is pleasing as well as 
7 instructive. 


Contact Lenses: Medical Aspects. By Montague 
Ruben and C. Y. Khoo. Singapore, P. G. Publish- 
ing, 1989. 212 pages, index, illustrated. $164 


_ Ashort text on clinical contact lens problems. 
The color photographs are clearly printed. 


Developments in Ophthalmology. Volume 16: 
Proliferative Vitreoretinopathy: Genetics of 
Glaucoma. Edited by W. Straub. Basel, Switzer- 
land, S. Karger, 1989. 117 pages, index, illustrat- 
ed. $76 


The lead paper is a 53-page essay on the 
pathogenesis of proliferative retinopathy by 
Bernd Kirchoff and Nino Sorgente. The second 
is on the immunochemistry of periretinal mem- 
branes by Weller, Heimann, and Wiedeman 
(Köln). The final paper is on the genetics of 


congenital glaucoma in Slovakian Gypsies by 
 Genéik (Basel). 


Developments in Ophthalmology. Volume 17: 
Risk Factors: for Cataract Development. Edited 
by O. Hockwin, K. Sasaki, and M. Cristina Leske. 
Basel, Switzerland, S. Karger, 1989. 217 pages, 
index, illustrated. $123.50 


Forty-four papers presented at the Second 
International Meeting on Cataract Epidemiolo- 
gy in Bonn, Germany, in March 1988. 
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Developments in Ophthalmology. Volume 18: 
New Microsurgical Concepts Il. Cornea, Pos- 
terior Segment, External Microsurgery. Edited 
by J. Draeger and R. Winter. Basel, Switzerland, << 
S. Karger, 1989. 226 pages, index, illustrated. 
$140 






Thirty-eight papers from the meeting of the 3 
International Ophthalmic R Sway 
Group in Madeira, May 21 to 25, 1988. 


Fison’s Retinal Detachment Surgery, ed. 2. By 
Arthur Lim Siew Ming, Ang Beng Chong, and 
Brian W. Fleck. Singapore, P. G. Publishing, 
1989. 125 pages, index, illustrated. SASS 


Excellent illustrations and a short text. 


The Ocular Effects of Prostaglandins and Other 
Eicosanoids. Edited by Lazlo S. Bito and Johan 
Stjerschantz. New York, Alan R. Liss, Inc., 1989. | 
532 pages, index, illustrated. $106 


An up-to-date text on the influence of these > 
substances on ocular inflammation, glaucoma, 
surgical miosis, aphakic cystoid macular ede- 
ma, and epinephrine maculopathy. 


Ocular Syndromes and Systemic Diseases, ed. 
2. By F. Hampton Roy. Philadelphia, W. B. Saun- 
ders, 1989. 470 pages, index. $60 


This new edition has 1,250 entries. It isa = 
useful book to have at hand for a quick defini- = 
tion of an obscure syndrome. Each entry has = 
only a few lines and falls far short of offering 
any expertise on the subject. ae 





Primary Angle Closure Glaucoma. By Ronald F. = 
Lowe and Arthur Lim Siew Ming. Singapore, = 
P. G. Publishing, 1989. 89 pages, index, illus- = 
trated. 





A brief, clear, well-illustrated summary of 
clinical glaucoma. = 














Werner-Grén International Symposium Series. 
Voiume 49. Strabismus and Amblyopia. Edited 
by Gunnar Lennerstrand, Gunter K. Von 
Noorden, and Emilio C. Campos. New York, 
Plenum Publishing Corp., 1988. 438 pages, in- 
dex, illustrated. $89.50 


The proceedings of an international symposi- 
um held at the Werner-Grén Center in Stock- 
holm in June 1987. The opening session was on 
ocular motor control and strabismus (11 pa- 
pers). The next session was on normal and 
abnormal visual development and the final ses- 
sion was on psychophysics related to strabis- 
mus and amblyopia. 


The Book List 


Atlas of Ocular Motility. By Leonard B. Nelson 
and Robert A. Catalano. Philadelphia, W. B. 
Saunders Company, 1989. 240 pages, index, 
iNustrated. $85 


Clinical Anatomy of the Eye. By Richard Snell 
and Michael A. Lemp. Boston, Blackwell Scientif- 
ic Publications, 1989. 364 pages, index, illustrat- 
ed. 


Computer Applications in Optometry. Edited by 
Joseph H. Maino, Dominick M. Maino, and David 
W. Davidson. Stoneham, Massachusetts, Butter- 
worth, 1989. 212 pages, index, illustrated. 
$29.95 


-= Merritt's Textbook of Neurology, ed. 8. Edited by 
Lewis P. Rowland. Philadelphia, Lea & Febiger, 
1989. 964 pages, index, illustrated. $67.50 


Optica Oftalmologica. By Edward Grom. Cara- 
cas, Boletin |.N.D.1.0., 1989. 645 pages, index, 
illustrated. $30 


Parasitic Eye Disease. By Yuri F. Maichuk. Mos- 
cow, Meditsina, 1988. 288 pages, illustrated. 


Pernkopf Anatomy: Atlas of Topographic and 
Applied Human Anatomy. Volume 1: Head and 
Neck. Edited by Werner Platzer. Baltimore, Ur- 
ban & Schwarzenberg, 1989. 372 pages, index, 
illustrated. $175 
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November, 1989 


Meetings 


XXV CONGRESS OF THE BRAZILIAN 
COUNCIL AND XVII CONGRESS OF THE 
PAN-AMERICAN ASSOCIATION OF 
OPHTHALMOLOGY 


The Joint Congress of the Brazilian Council of 
Ophthalmology (the 25th) and the Pan- 
American Association of Ophthalmology (the 
17th) met in Rio de Janeiro, Sept. 3 to 6, 1989. 
The Congress site was Rio Central, an enor- 
mous convention complex that easily accom- 
modated the groups. Goalmir Mortera Dantas, 
President of the Brazilian Congress, and Ru- 
bens Belfort, Jr., President of the Pan-American 
Congress, co-presided. 

The Brazilian organizing committee put in an 
extensive effort to arrange the meeting, to pro- 
vide simultaneous translation in English, Span- 
ish, and Portuguese, and to manage an efficient 
projection system. The organization of the 
meeting was exceptional, and the number of 
meetings, lectures, courses, symposia, and 
technical exhibits rivaled the annual Academy 
meeting. Before the official start of the meeting, 
all-day, scientific programs of 12 different 
affiliated societies were held. 

The major lectures were outstanding. The 
Gradle Lecture, given by Enrique S. Malbran of 
Argentina, dealt with subluxation of the lens. 
The American Journal of Ophthalmology Lec- 
ture, by Stephen J. Ryan of the University of 
Southern California, described subretinal neo- 
vascularization and macular degeneration. The 
Lecture of the Brazilian Council of Ophthalmol- 
ogy, by Newton Kara José, dealt with the re- 
sponsibility of ophthalmologists in preventing 
blindness. Two hundred twenty-six papers 
were read at the various symposia. The official 
report of the Brazilian Council of Ophthalmolo- 
gy dealt with secondary glaucoma, and nine 
different entities were discussed. There were 
102 one-hour instruction courses, 324 free pa- 
pers from 18 countries, and a ten-hour program 
of tapes and films. 

The initial formal session opened in the con- 
vention center auditorium, which seated some 
4,000. There were brief remarks by the presi- 
dents of the two Congresses, A. Edward 
Maumenee, president of the International 
Council of Ophthalmology, Akira Nakajima, 
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At AJO, we understand the demands on your time. We know 
that you need professional, clinical information. That is why 
for over 100 years AJO has published the results of studies 
by the leaders in ophthalmology, allowing you to make the 
most of your reading time. 


AJO provides up-to-date, scientific material, peer-reviewed 
for validity, originality, and clinical significance. We publish 
articles within 14 weeks of acceptance while many journals 
take months. 


Your peers rely on AJO for careful writing and accurate 
editing. So many find it essential reading that it has the 
world's highest, paid U.S. and foreign circulation of any 
ophthalmic publication. 


AJO is a clinical reference library that expands monthly. Each 
issue contains clip-and-file abstracts for easy reference. We 
publish volume indexes every six months and a cumulative 

index every five years to keep the contents readily accessible. 


Major articles, major reviews, abstracts, and letters all add to 
the most engaging, best read, and best written ophthalmic 
publication in the world. 


If you are not presently an AJO subscriber, or if your subscrip- 
tion is about to lapse, send in the attached coupon today. You 
deserve the very best. 


sincerely, 


Prk Meese 


Frank W. Newell, M.D. 
Publisher 
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Visibility and Confidence 





for Come Bag Placement 


EZVUE Haptics conform “naturally” 
to capsular bag as seen here in this 
Miyake lab photo. 





CAUTION: Investigational Device. Limited by 






i EZVUE = ee o elend ive 
throughout the entire surgical procedure 


E Unsurpassed flexibility designed to provide superior 
haptic control to assure capsular bag placement 


E One-piece PMMA haptic memory helps maintain 
centration in the capsular bag’ 


EZVUE. One-piece lens superiority that gives you 
the advantages and increased confidence you 


want during surgery. 


EZV 


Violet Haptic One-Piece Lenses 


wilay 


INTRAOCULAR 


a fohmon«fohmon ompany 


Prior to use, please refer to the product information pac Kage insert for indications, cautions, warnings and precautions 
IOLAB Corporation, 500 OLAB Dr, C renee t, CA 91711. 714/624 - 202 0: Customer Service - Toll Free: 800/255 - 2800 








One lens now does it all, 
providing both magnification and a large field of view! 


The new Volk Pan Retinal Lens 2.2 revolutionizes 
nocular indirect ophthalmoscopy by combining de- 
rable features of both the 20 Diopter and 30 Diopter 
2nses into one single lens. 


With Volk’s new patented design that stabilizes 
tinal image size over the entire visual field, the an- 
Jlar extent of the field produced by this lens is in- 
eased to 56°, along with magnification comparable 
that of the 20 Diopter lens. 


Exclusive 


With both good magnification and an extremely larg 
field of view, the Volk Pan Retinal Lens 2.2 is suitable 
for practically every examination procedure, including 
small pupil indirect ophthalmoscopy and can be used 
with all indirect ophthalmoscopes. 


The 52mm Volk Pan Retinal Lens 2.2 is available i 
both Clear and Volk Yellow Retina Protector glass, anc 
features the highest efficiency and most durable broat 
band, multi-layer, Anti-Reflection coating available. 


anufacturer WOIK OPTICAL / 7893 ENTERPRISE DRIVE, MENTOR, OHIO 44060 / (216) 942-616’ 
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